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Do it this way 


and you won't hace to shut her down” see BULL PEN, p. 60 


/D>ther Features of this Issue: 


GIVE MAINTENANCE PROPER STATUS for more efficient operations. ...p. 68 
WANT BETTER DRAWINGS? Match the job and the man............ p. 72 
SULFUR IN GASOLINE, a 21-page economic appraisal.............. p. 75 
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BUILDERS IRON FOUNDRY 


Constnuction permits 


future expansion at minimum cost. 


BuittiIn Tora.izens provide con 


tinuous performance and inventory 
check 


Recixcuration System permits 


formulation check prior to blending. 


*® Pneumatic System elim- 
inates back-loading of meters and 


gives instantaneous contro] response. 


PROPORTIONEERS LUBE OIL BLENDER 


Evecrnica. System pro- 
vides “fail-safe” operation and iso 
lates blend manifold on departure of 


any component from set formulation. 


Memory Featune inherent in con 
trol system assures correct end- 


product. 


Avtromatic BLowsacx eliminates 
slop when base stocks and additives 


are realigned, 


“THE BEST COSTS LESS” 


SPECIFICATION LUBES 


-.-- AT MINIMUM PRODUCTION COSTS!! 


INTINVOUS AUTOMAT 
OF; BLENDIN 
SYSTEM 


@ BLENDER CAN JUSTIFY PAY- 
OUT ON 100,000 BARRELS OR MORE ANNUALLY 


Problems confronting the batch compounder include: Kett.ie-Size 
Restrictions which often require repetitive batching, sampling, and testing 

all time consuming and costly; Lasor Costs increased by unnecessary 
operations; Inventory Losses on base stocks and additives; REWORKING oF 
to meet specification requirements; DupLIicATION or PuMpP-OveR 
Operations when materials must be fed to kettles and then pumped to 
storage or filling operation; and Lack or FLexisitity needed to meet unex 
pected production demands or spec ification requirements 


*-ROPORTIONEERS continuous Luse O1 utilizes 
phase control between flowing components of lube stocks to replace batch 
blending with completely automatic compounding. The recirculation method 
incorporated in this system permits exact presetting and control of com 
ponent and additive ratios Quick adjustment of the total output rate to pro 
duction requirements without affecing blend ratios is another feature. Greater 
flexibility between small and large quantity production results from stream 
blending with increased operating efficiency and new econornies in 
material handling 


ACT TODAY! 


Write for Bulletin SM-2055 
Providence 1, R. I 


to PROPORTIONEERS, INC., 447 Harris Ave 


division of 


B-1l-F INDUSTRIES 


PROPORTIONEERS, INC 


RHOOE 


METERS 
6 
CONTROLS 


OMEGA MACHINE CO. ° BUILDERS-PROVIDENCE, 


INC. 
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THE ANSWER: 
: 


PROVEN and ACCEPTED 
in 175 different Refining 
and Petrochemical Plants 


IN ALL TYPES OF PROCESSING UNITS... including 


catalytic cracking and reforming, vacuum and atmos- 


pheric distillation, coking, hydrogen-finishing, ethylene 
and other light hydrocarbon fractionation, alkylation, 
polymerization, solvent extraction, treating and am 
monia synthesis these pumps are handling clean, 
corrosive or abrasive liquids from 10 to 1,800 gpm, 40 
to 1,000 feet head, sub-zero to 850° temperature, up to 
600 ppsi vapor or suction pressure and up to 750 ppsi 
discharge pressure. Available in both end or top suction 
arrangement. 


SELECTED BY ENGINEERS 


for their HIGH DEPENDABILITY and LOW MAINTENANCE 
costs, resulting from the following design features: 


Head-capacity, temperature and pressure range is 
broader than any other type single-stage process pump 


They have the greatest possible interchangeability of 
parts between sizes and also between hot and cold serv. 
ice types 


They have the strongest cases, extra large shafts, extra 
strong sloping-top base plates and are completely sup 
ported at the centerline 

e They have extra large impeller eye areas at minimum 
height centerline for lowest NPSH requirements and 
special volute design for smooth running over complete 
capacity range 


They have high efficiency with flat performance curves, 
so that capacities can be increased without installing 
large diameter impellers 


e Both hot and cold types have spacer-type couplings so 
pump can be dismantled for servicing without disturb 
ing suction or discharge piping or driver 


e Every pump is given a running test before shipment. 


LET US QUOTE ON YOUR REQUIREMENTS 
Otl WELL SUPPLY 


DIVISION 
UNITED STATES STEEL CORPORATION 
Execotive Offices—DALLAS, TEXAS Area Offices— CALGARY, CAMADA 
Expert Offico— CASPER, WYOMING... 
30 ROCKEFELLER PLAZA DALLAS, TEXAS HOUSTON, TEXAS 
YORE 70.8.7 TULSA, LOS ANGELES, CALIF 


Branches Serving All Oil Fields 
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Reader’s 


We Have a New Octane Scale 


for motor gasoline ratings in numbers over 
100. The petroleum and automotive industries 
can now start rating such fuels by the newly 
adopted extension to today’s octane yardstick 


Here's a quick summary, p. 59 


They Call Me the ‘‘Old Man”’ 


and I guess it’s because I'm supposed to have 
ull the answers. Along with Speedy, Soup, Dutch, 
and maybe a dozen others, I'm part of the “Bull 
Pen,” a brand new “story” feature you'll find in 
this and in every issue from now on p. 60 
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Where's Your Next Manager Now? 


Who is he? What problems will you have to solve 
to find him? One solution to an important phase 
of the problem is Dow Chemical’s answer: build 
a professional atmosphere for the young engi- 
neer. By Ronald FE. Cannon p. 62 


u 4 


What’s New in Petroleum 


Octanes by Penex-Platforming 


The latest information available on one of the 
newest processes for better fuels. Combined tso- 
merization and catalytic reforming upgrades the 
pentanes and hexanes in naphthas to improve 
yield-octane relationships. p. 66 
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YOUR AUGUST M&C FEATURE: 


More than a Service Department 


Effective maintenance is impossible unless you 
consider the department more than a service 
group Your. maintenance department must have 
“operating status” and full cooperation from all 
other activities in the refinery. By G. B. Snyder 

p. 68 


... and the MAC Answers: 
All About Steam-Air Decoking 


PETROLEUM PROCESSING’s M&C Panel discusses 
the pros, cons, and hows of steam-air decoking 
for furnace tubes in comparison to mechanical 
or chemical methods. p. 71 
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Analyze the Job and the Man 


Then make sure they match, if you want to im- 
prove the efficiency of your drafting room. An- 
other of the many ways to boost drawing pro- 
duction, in the second of a four-part series on 
a much neglected subject. By Robert Kern. p. 72 
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Processing for August, 1956 


Another ‘‘First’’ in Your PDS 


Here's a new idea in cross-referencing. It’s an 
index designed to bring speed and order to your 
literature surveys PETROLEUM PROCESSING'S 


SULFUR IN YOUR GASOLINE clusive Cross-Referencing Subject Index of se- 


lected process articles from 1947, p. 163 


Why You Should Do Something about that 


A special mom 3 2 3 


21-page economic appraisal, by Mar- 
hall Sittig and George H. Unzelman. It starts on 


p. 75 


Are You Getting All You Need? 
Where the sulfur goes in today’s petroleum proc Your Readers’ Service Card system was rede- 
essing plant, the sulfur problem goes with it igned not so long ago for your convenience, Do 
you want extra copies of popular reprints of recent 
What can be done about? Heres a deep and feature stories? How about extras of the “Clip- 


Jali cts? 
penetrating study, including a unique discussion n-File” Data Sheet p. 145 


of the economics of sulfur removal by means of P tT TT 1 2 3 4 5 


a complete material balance across a representa 
live refinery 


10 major topics are discussed completely in this AND IN THE FUTURE 


report 
| Why sulfur should be removed Watch the Issues Ahead 
2—What forms sulfur appears in for more help on your job. Each one will be 
}_Where sulfur is found packed with information you can use, Keep your 


1-H if b eyes peeled for the postman 
‘ ow sullur mnitent Can De reducec 
mt You'll be finding articles on these subjects—some 


¥ 5—The $ and ¢ of sulfur removal of them soon, others later on 
6—U.S. pool gasoline information Ihe annual report on petrochemicals, includ 
ing the regular plant survey, a special study 
Your own pool gasoline information on one of today’s hottest petrochemicals 

, § Sources of hydrogen for sulfur removal ynthetic rubber, plus several other new fea- 

i up > next ssuc 

9—Economics of sulfur recovery tur That's coming up in the next issue 


More technical tps for the process man. 
10—A selected and helpful reference list 


Another special report—on an important phase 


ol processing today 
» 
’ ” 
Continue ‘‘Readers’ Guide’’ on p. 99 
DEPARTMENTS P. 
Advertisers’ index . 144 Personals ..... HOW TO USE IT: 
Editorials 164 Plant Practices .. 107 
%, Engineering Data Sheet. 115 Process Dota Sheet . 103 Y — See Reader's Guide to What's New in PETRO 
Equipment— Publisher's Page ... 7 Go two things for you 
What's New! .... 147 Readers’ Service Card . 145 with each at 
a giance if it is within your scope of intere oman 
information Offered ... 143 Statistics 199 Numerals indicate industrie Arabic Numerals, fields of 
Meetings for Oil Men... 137 Suppliers News ......,123 activity. Second, the longer des riptions will tell you what 
New Words 113 Temorrow . — 


' ’ each article is about, and why it can be of help and 
Operating Trends ... Whet's Happening ... interest to you Ine borors 
What's New! .........147 
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Can we help you pinpoint your 


octane-improvement costs? 


A dividend of $1,000 a day can be realized in 
a refinery producing 20,000 BPD of gasoline 
if the cost of that last octane number can be 
reduced 5¢ per research octane number barrel. 

‘This is the type of cost reduction that Ethy! 
refinery technologists have been able to pinpoint 
for many refiners through economic analyses of 
process operations. 

‘This assistance from Ethyl has taken various 
forms—from brief consultations to full-scale 
economic analyses.When called upon for a study, 
we work in close cooperation with your person- 
nel. After the project is completed, we prepare 


4 (lo obtain more data on advertised products 


see page 144) 


a detailed report which summarizes and evalu- 
ates the data. 

On the right-hand page you will find some 
examples of the type of studies we can do for 
you. You can enlist the services of our refinery 
technologists just by calling your local Ethyl 
representative. As always, these Ethy! services 
are available for the asking. 


ETHYL CORPORATION 
New York 17, N.Y 


Research Laboratories: 


1600 W. Eight Mile Road, Ferndale 20, Mich. 
2600 Cajon Road, San Bernardino Calif 
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Advertisement 


Economic Studies Ethyl Can 


CATALYTIC POLYMER 
BLENDING BEHAVIOR 


Here is a typical result of a simple 
blending study carried out at Detroit 
using laboratory facilities. Purpose 
of this study was to establish for the 
customer’s use the blending behavior 
of catalytic polymer as a function 
of concentration in several refinery 


components 


COMPONENT BLENDING 
(ENGINEERING APPRAISAL) 


1. INFORMATION REQUIRED OF CUSTOMER 


two tables are 


The 


gineering 


part of an en 
ippraisal analyzing a re 
finer’s octane situation. The infor 
to ad 


to his 


mation obtained enabled us 
vise him on general solution 
equipment and octane problems 
Item | 
tion required of a refiner to make an 


the type of informa 


show 


engineering appraisal, 1.e., his refin 


ery operating basis and his product 


2. DATA DEVELOPED 


4 


. CALCULATIONS DEVELOPED 


Pre j Pr 


hax RON f 


. END RESULT 


Item 2 summarizes data 


we developed on the components 


objectives 


submitted to us. Item 3 gives the 
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cal ulations developed In the course 
of an analysis of this type we may 
develop optimum TEL concentra 
tion for the given conditions, opti 
mum ratio of premium-to-regular 
production and maximum RON at 


tainable for a given TEL use 


ECONOMIC ANALYSIS 
OF REFORMING 


. GENERAL INFORMATION 


REFINERY 
l je and Gasolir 


duantity 


All of us realize the economic impor 
tance of TEL and the incentive for 
using TEL to maximum economi 
advantage. Outlined here is the in 
formation required to perform an 
all analysis for one of our cus 
If the analysi 


be for a 


over 
tomers happened to 
refiner considering cata 
lytic reforming, we could use typical 
catalytic reforming results and oper 
ating costs. Then we would construct 
a cost or operating pattern on which 
he could impose specific proposals a 
they are received from the proces 


companies 


ECONOMIC ANALYSIS 
OF REFORMING 
(Constant Pool TEL Content) 


We conducted thi 


nomic analysis to 


parti ular eco 
how a refiner how 
catalytic reforming would fit into his 
other operations. This figure shows 
per day vs. the per 


cost in dollar 


cent of available straight-run naph 


(lo obtain more 


dala on advertised product 


Do For You 


We 


show results at two TEL concentra 


tha charged to the reformer 
tions. Our studies indicated that this 
refiner will face a certain volatility 
problem. By this analysis, he learns 
he will have to charge between 70 
and 80 per cent of his available naph 
tha to reforming and not get outside 
this range if he is to meet volatility 
imitations 


ECONOMIC ANALYSIS 
OF REFORMING 
(Variable Pool TEL Content) 


WTERATION~ 6/0 


662% 
WEF YIELD 


90 65% 


926% 


VIELD 


U0 
REFORMER CHARGE 6/0 


For this customer analysis, net cost 
was plotted against reformer charge 
Note that the 
obtained at the 
that is, at 
Studies of this 
type illustrate the need for the refiner 
to study 


for various severities 


minimum cost 1 


highest reformer yield 


the lowest severity 


continually relative eco 


TEL and reforming 


ALTERNATE USE ECONOMICS 


VALUE OF CASINGHEAD 


It is impractical for some companie 


to maintain a sufficient staff to per 
mit making the many economic anal 

ws required for most effim@ent gaso 
Recently 


in the South we calculated val 


line operations fora com 
ues for certain gasoline component 

lable shows the value of casinghead 


staff is in a position to make similar 


gasoline refinery technology 
evaluations for you 
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“offers you the best in 


types Floating Roofs 


WIGGINS LODEK* a 
@evien Oeskined so thy double <ock 
ale of vapor No Doubled: olathe. 


WIGGINS FLOATING ROOFS PAY FOR THEMSELVES 


Whatever your Floating Roof requirements get General American's 
UNBIASED analysis. Unbiased because General American makes ALL 
types of Floating Roofs! 

Wiggins Floating Roofs, Dry Seal Gasholders, Lifter Roofs, Cone Roofs 


*patented 


GENERAL AMERICAN TRANSPORTATION CORPORATION 


135 South La Salle Street + Chicago 90, IIlinois 
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marketing—news, prices, trans- reporting 
portation, storage, merchandising New York, 
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Pullishers Page 


Been Down to the "Bull Pen" Lately? 


rE’VE COME to the conclusion that you've been getting too much 
\ serious reading in PrerROLEUM PRrocrsstNG—and not enough 
humor. So we've decided to do something about that sad state 

From now on, you'll find a “short story” in each tssue——a bit of 
fiction written in a humorous, fast-moving, narrative style, with plenty 
of real plant atmosphere. We're calling them the “Bull Pen™ stories 
and each one will deal with one of those ornery and unusual problems 
that are always popping up in a plant-— and tell how it was solved 
They may be fictional, but they'll also be factual 

Our setting for the Bull Pen stories is a hypothetical refinery 
peopled with a host of savory (and some unsavory) characters the 
“boys.” They're all imaginary, of course, and even though you might 
think you recognize some of them, “any resemblance to real characters 
or places, past or present, 1s entirely come idental 

Ihe key character, as he should be, is the “Old Man,” who ts a 
savvy sort of cuss—never stumped, never at a loss for ideas. He's been 
around—both the industry and the world——and he can come up with 
some pretty sharp solutions to some pretty tricky problems 

And then there are guys like “Soup” Dixon (the only man alive who 
can get soup stains on a bow tic), “Nasty” Herbert (who really 1s), 
“Speedy” Smollet (who really isn't), “Frenchy” (last name unknown) 
and at least a dozen more. You'll meet them all from month to month 

Ihese boys work out of the Bull Pen, which in our plant ts the un 
official “office” where most of the line supervisors do their paper work 
It's a place for informal conferences, safety meetings, shutdown plan 
ning sessions. There's a coffee pot keeping hot java on tap at all hours 
And it’s one of the few places in the plant where smoking is allowed 
You may call your plant hang-out something else, but its sulla 
“Bull Pen.’ 

Ihe stories themselves will be about the boys from the Bull Pen 
Phey’ll get in scrapes—some bad, some funny. And, as in any other 
fiction, they'll get out of them. Most of the time the Old Man will be 
the guy to get them out, too 

lake this month, for instance: The whole gang was set for a nice 
leisurely week-end at home after a hard turnaround on the crude unit 
And then they almost lost their week-end. A bad leak hit a big water 
valve but we'll spoil it if we tell you any more here. Better turn 
to page 60 and find out for yourself 


Mb, P 


Graw-Hill Petroleum Publications 


Piatt's Ollgram Price Service 


Petroleum Week 
independent oil-news A daily independent oil-price The industry-wide magazine 
service issued from reporting service issued from covering production, processing 
Chicago, Houston New York, Chicago, Houston transportation, marketing 
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they asked for a 


422,200 CUBIC FOOT 


General American Built it! 


When a major oil company needed 
storage for styrene, they came to 
General American for help. Their 
problem was this: unless styrene 

is kept cold the inhibitor evaporates 
and the product polymerizes. 

General American Tank Storage 
Terminal experts tackled the 
problem and came up with the answer 

insulated tanks equipped 
with refrigeration units and 
insulated piping. 

If you have need for specially- 
designed tanks for storing “‘ticklish’’ 
chemicals, General American can 
build them for you. Leased facilities 
at any of the six market” 
terminals give you the privacy, safety, 
service and flexibility of your own 
terminal—without capital investment 
on your part. 


TANK STORAGE 
TERMINALS 


GENERAL AMERICAN 
TANK STORAGE TERMINALS 


over 12,000,000 barrels capacity a division of 
CHICAGO, 1LLINOS Park)» Pom TRANSPORTATION 
CORPORATION 


5 South LaSalle Street + Chicago 90, Illinois 
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What's Happening 


in Refining 


... The big feud about octanes over 100 seems close 
to an end. Though not yet official, the ASTM Commit 
tee D-2 has tentatively approved the General Motors 
(Wiese) octane scale extension using iso-octane plus 
6 ml TEL /gal to give 120.3 octane. (See “New Oc 

tane Scale Approved,” on p. 59 of this issue for more 
details). New information on the reference fuels is ex 

pected from the D-2 Committee by Oct. of this year 


. Catalytic reformer construction hogs new con 
struction announcements this month 


@ General Petroleum Corp. will have Bechtel 
Corp. build a second Sovaformer, 9YOOO b/d, and 
treating units for stove oil and jet fuel at its Ferndale 
Wash. refinery. Total cost $6.5-million with comple 
tion anticipated Sept., 1957 


@ Standard Oil Co. (Ind.) will install its second 
Ultraformer at the Whiting, Ind. refinery. Ralph M 
Parsons will build the 21,000 b/d unit 


@ Pure Oil Co. will have M. W. Kellogg build a 
12,000 b/d (platinum-base catalyst) reformer and 
17,000 b/d feed preparation unit at the Lemont, Ill 
refinery. Completion is due mid-1957 


@ Pan-Am Southern will build its second Ultra 
former, a 6200 b/d unit, at Fl Dorado, Ark. with 
mid-1957 completion planned 


@ Imperial Oil plans a 5000 b/d Powertormer, a 
prefractionator and a Hydrofiner at its Vancouver 1 
finery. Cost will be $4-million, with completion goal 
mid-1957 


@ Humble Oil & Retinine Co. will add a 55.000 
b/d catalytic reformer (its third) at Baytown, Tex 


e Suntide Refining Co. will build a 15,000 b/d 
Rexformer, a Unitiner and a Udex unit. Retinery 
Engrg. Co. will build the first two units with comple 
tion due May, 1957. The Udex contract has not been 
let, but late-1957 completion ts planned 


. «+» Chemoil Corp., newly tormed, will build a 20,000 
b/d refinery near New Orleans. Estimated cost: $20 
mullion mstruction is to start within 12> month 


with completion within 3 ys 


..» Standard Oil Co. (Ohio) will build a $3.7-million 
alkylation unit (due onstream spring 1958) and a 
$2.4-million research center in the Cleveland, Ohio 


area 


... Esso Standard Oil Co. plans expansions at Baton 
Rouve La., and Linden, N J). retineri \t Baton 
Rouge, $40-million will be spent for more aviation 


gasoline, lube oil, wax, ethylene and butadiene pro 
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duction. At the Linden (Bayway) refinery, a SOOO b d 


ulfune acid alkylation plant (ultimate capacity of 
S000 b/d) will be built 


©. Army Ordnance Corps. will build a 
$729,000 laboratory at Southwest Research Institute, 
San Antonio, Tex., to develop and test fuels and lubri 


cunts for new types of weapon 


... Other new construction projects, indicated by re 
cent fast tax write-off approvals are 


@ Keystone Oil Co., S968 O00 for oil re 
finine facilities, Detroit, Mich 


@ Northwestern Retinine Co., $4,333,200 for oil 
refining facilities, Saint Paul Park, Minn 


@ National Refinine Co., Div. of Ashland Oil & 
Refinine Co., $2,224,000 for ol refining tacilities, 
bindlay, Ohio 


@ Phillips Petroleum Co., $3,598,935 for natural 
gasoline plant, Andrews Co., Lexas 


@ New Envland Industri Inc., SE4,155,000 for 
aviation alkylate facilitse Bellingham, Wash 


in Gas Liquids Recovery 


. El Paso Natural Gas Co. will build a natural 
gasoline plant in West Texas, capacity 20-million cu 
ft day gas, as part of S84! o-million expansion pro 
yram. Plant feed will be gas now tlared in the North 
vest Midland barms, South Andrews, West Fuhrman 
Miascho, Block Nine, and Wemue tield 


- General Petroleum Corp., operator of the natural 
easoline plant at Santa be Springs, Calit., announced 
$100,000 program to add three compressors and 


increase absorption and cooling capacity 


+» Honolulu Corp. will be operator for an ab 

rption-type, casinghead pvasoline plant to be built in 
Youkum County, Tex. for about St owner: 
Delta Corp. will build plant, capacity: 12 
'HOOOO cu tt) dav raw 


in Petrochemicals 


.» Spencer Chemical Co. 1 th cond company to 
heen Standard Oil Co. (ind.) low pressure proc 
lor polyethylene and polypropylene. Construction wall 


tart mmmediately on a mi-commercial scale plant 


Wyandotte Chemicals Corp. plans an SS million 
ethylene oxic plant 2S mile south of Baton Rouve 
La. Production 1 heduled for late-19* 


.. « Hancock Chemical Co. will build two new 6‘ 


ton capa 


ty sulfur recovery plants in the Los Angeles 
County areca 


. «+ Imperial Oi) will build plant at its Sarnia, Ont 
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What's Happening 


refinery to make ethylene, propylene, normal buty- 
lenes, isobutylenes, butadiene, aromatic distillates and 
tars. The butadiene facilities will be Canada’s first 
by private enterprise. Cost is estimated at $25-million 


for entire unit, with completion scheduled spring 
195% 


. Petroleum Chemicals, Inc. will have Foster 
Wheeler desien and build a $12-million, 300 t/d 
ammonia plant at Lake Charles, La. Completion is 
planned for fall 1957 


« Shett Oil Co. of Canada, Lid. will install 1000 
b/d alkylation plant near its Montreal East refinery 
Operation ts set for mid-1957, Product will be dodecyl 


benzene (for detergents) and alkylates for gasoline 


blending 


fexas Co. will build a 180 t/d ammonia 
plant (with facilities for nitrogen solutions) at its 


Lockport, Hb, refinery. Startup is scheduled for late 
195 ] 


. « » Shell Chemical Corp. will have Fluor Corp. de- 
sun and build utilities and offsite facilities for a 
methyl ethyl ketone unit at Norco, La 


Fexas Gas Corp, has started steps to recover 
many petrochemicals from its gas reserves on the 
Texas Gulf coast 


. «+ Warren Petroleum will build a petrochemical unit 
next to Lexas Butadiene & Chemical Corp. plant now 
building, near Houston. Construction, however, will 
not start this year 


in Transition 


.«» Universal Oil Products Co. stock held by Amer- 
ican Chemical Society Trust Fund will be sold to 
diversify Fund's investments and seek “larger and 
more stable” income for research grants 


..» Sunset International Petroleum Corp. will emerge 
from merger of Sunset Oil and International Mining 
Corp. approved by Securities and Exchange Commis- 
sion. International’s stockholders will vote of merger 
ratification Aug. 20. Sunset stockholders approved, 


May 24 


..» Utah Oil Refining Co. directors have agreed to 
let Standard Oil Co. (Ind.) increase ownership from 
present 70°, to 100% of Utah Oil 


. . Panhandle Oil Corp.-American Petroleum mer- 
ger now closer as directors of American Petrofina 
agree on the plan 


... British American Oil Co. has taken over business 
and operations of Canadian Gulf Oil from Gulf Oil 


Corp. which in turn has acquired a 60° interest in 
British American 


..» City Products Corp. of Chicago has bought the 
Premier Oil Retining Co. of Texas for about $3.5- 
million 


. » « Chemical Construction Co. of New York City 
has been purchased from American Cyanamid Co. 
by Electric Bond & Share Co. (Ebasco) for an un- 
stated amount of money 


... U.S. Navy Dept. is assuming custody of govern- 
ment’s shale oil facilities at Rifle, Colo. Congress re- 
fused to allot money to Bureau of Mines for futher 
work. The Navy plans to borrow 40 BuMines person- 
nel for “housekeeping” unit and hopes to sell Con- 
yress ON a new program 


in Foreign Operations 
Britain and Europe: 
British Petroleum Co. will build a new analytical 


and physics laboratory at Sunbury-on-Thames, near 
London, England. Completion is planned for 1958. 


Esso Petroleum Co, is said to be planning further 
expansion of its Fawley, England refinery 
of project expected soon 


details 


Imperial Chemical Industries, Ltd. will build a 
third ethylene unit at its Wilton (England) petro- 
chemical plant. Due onstream early 1959, it will in- 
crease Wilton polyethylene capacity to 90,000 t/yr. 


International Synthetic Rubber Co., newly formed 
by Dunlop Rubber Co., Ltd., Goodyear Tyre & Rub- 
ber Co. Ltd., Firestone Tyre & Rubber Co., and the 
Michelin Tyre Co., Ltd. have contracted for Blaw- 
Knox Co. to build Britain’s first synthetic rubber 
plant. Capacity will be 50,000 long t/yr. Butadiene 
is from adjacent Esso Standard Oil Co. refinery at 
Fawley, England. Completion due 1958 


Caltex, Esso Petroleum, Shell-Mex and B.P. will 
build 32,000 b/d refinery at Whitegate in Erie’s 
County Cork. The $33.6-million refinery is set for 
completion in about three years 


Chemstrand, Ltd., subsidiary of Chemstrand Corp., 
will build a $10-million Acrilan fiber plant in North- 
ern Ireland at Coleraine. Completion is scheduled 
early 1959 


Esso Standard S.A.F., France, announces 20-billion 
francs will be spent during 1956 to expand refining, 
transportation, distribution, exploration and produc- 
tron 


Houilleres du Bassin de Lorraine, of Merilebach 
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For cost-saving control of... 


STRESS 
CRACKING 


[arpenter 7 Mo Stainless Tubing & Pipe 


Take a closer look at the above section of Carpenter 
7Mo Stainless Pipe welded to a Type 316 fitting. See 
how stress corrosion cracking has ruined the fitting, just 
as it has destroyed the piece of stainless pipe at right. 


Note how the cracks in the fitting stop abruptly when 
they reach the 7Mo pipe. And this pipe has already 
outlasted three such fittings. The photomicrograph 


shows the unmistakable prool. 


Write for this 
Carpenter 7Mo 
Technical Bulletin. 
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If you have conditions where chlorides caustic ofr 
sulphite solutions present, Carpenter 7Mo’'s excel- 
lent resistance to general corrosion, pitting and stress 
corrosion cracking may prove be a real cost-saver, 
Let's discu 


your particular cation now 


The Carpenter Steel Company 
Alloy Tube Division, Union, N. J. 


Faport Dept. lhe Carpenter Port Washington, NY 


Stainless Tubing & Pipe 


(lo obtain more data on advertised product 
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What's Happening 


(Moselle), France will build polystyrene plant based 
on plans and “know-how” trom Koppers Co., Inc 


Oronite Chemical Co. and Progil rench chemical! 
firm) will form company named Orogil to use Oronite 
proce to make and market lube oil additives in 
bran 


ksso Nederland N. V. will build 30,000-40,000 
b/d refinery near Rotterdam. Cost is estimated at 
$29-million, with construction to start late 1957 for 
early 1960 completion 


Industrie Siciliane Lavorazione Olii Minerali wil! 
start building a 12,000 b/d refinery at Palerno, Sicily 
Construction will start this September 


... Latin America 


Venezuela's petrochemical program vets anothie: 
boost with the government contracting for Air Prod- 
ucts, Inc. to build an air separation plant and a hydro- 
gen purification plant 


Brazil's government oil monopoly, Petrobras, plans 
a 80,000-90,000 b/d refinery in the Federal District 
Estimated cost is $90-million 


Union Carbide & Carbon Corp. will build a $28.5- 
million ethylene glycol plant at Ponce, Puerto Rico, 
next to Commonwealth Oil Refining Co 


... the East: 


A new ethylene-propylene process, using a fluid 
type cracking furnace, has been invented by Prof 
Shiveru Tsutsumi at Osaka University, Japan. Claims 
are tor yields of 40° (based on petroleum feed) of 
ethylene and propylene 


i gyptian Government plans to be able to refine all 
ol country 
1956 


requirements of oil derivities by end of 


Indian government plans new refinery, probably at 
Calcutta, following new oil strikes in northeast India 


Jordan government will call for international tend 
ers to build its projected refinery. A Dutch engineer 
ing firm os drawing specifications for a $12-million, 
6500 bed refinery near Amman 


Mitsui Petrochemical Industries, Ltd. will have 
Stone & Webster Engrg. Corp. design and build a 
phenol plant (the first of its kind in the eastern hemi- 
sphere) at Iwakuni City, Japan 


lurkish government plans 4 new refinery near Is 
tanbul, probably using imported crude. Socony Mobil 
and Ralph M. Parsons are reported to be interested 
in the project, but no agreement has yet been reached 
with the Turkish government 


in Markets and Prices 


.. + Crude oil prices moved in opposite directions in 
some areas last month, lending support to the belief 
that local adjustments will replace a general crude 
price advance 

Humble Oil & Refining advanced purchase prices 
10-15¢/bbl in many fields in three southwest Texas 
Mirando-grade oil fields 
raised 1S¢, while some low cold test coastal crudes 


producing areas vad prices 


got a 10¢ boost 


Wyoming sweet crudes were cut 7¢/bbl to compete 
with Denver-Julesberg Basin oil, and Ilinots Basin 
crude was cut 10¢. Some high-sulfur oils in Michigan 
had price cuts averaging 30¢/bbl 
Humble said, “Variation in relative values of crude 
iinve made some grades more attractive to re- 
finerics than others 


... A contra-seasonal advance in heavy fuel oil prices 
generally along the eastern seaboard was caused by 
higher transportation costs from the Caribbean and 
Gulf Coast. Increases ranged from 6-18¢/bbl for Nos 
4, 5 and 6 oils. 

But the steel strike may make a pinch in the resid- 
ual market, with the Mid-Continent feeling it most 
East Coast supplies, largely imports, can be cut back 
on short notice 


. « » Gasoline prices barely held their own in some 
primary markets, as demand failed to meet the record 
refinery output. Some traders fear a repetition of the 
summer of 1954 when prices toppled at the peak of 
the consuming season 


Looking Ahead 


... Senate Agriculture subcommittee, headed by Sen 
Clements (D-Ky.) continues to study possibility of 
blending farm-produced alcohol with gasoline as par 
tial solution to surplus farm products 


. «+ A French free-piston engine, single-cylinder 60 
hp, SIGMA, ts installed at Texaco’s Beacon, N. Y 

research center to study the engine's fuel and lube 
needs. Dr. Wayne FE. Kuhn, general manager of Tex 
aco’s research and technical department, Says Ihe 
combined free-piston engine and turbine has a detinite 
advantage over the gas turbine engine now being 
widely developed for use in future automobile 


. .« Magnolia Petroleum Co. has purchased a 2-mil- 
lion-volt Van de Graatt particle accelerator tor nuclear 
research in petroleum industry 


...A Joint Research Council to fight smog has been 
formed by six public and private power firms, the 
Los Angeles Air Pollution Control District and con 
sultants. Purpose is to learn control of SOs emissions 
from burning high-sulfur fuels 
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Refinery for B. P.M 


at Cardon, Venezuela. 
. Refinery for Koppartrans Oljeaktiebolag 
at Gothenburg, Sweden. 


. Refinery for Venezuela Gulf Refining 
Company at Puerto La Cruz, Venezuela. 


. Refinery for Societe Generale des Huiles de 
Petrole at Dunkirk, France. 

. "Portable" refinery for U. S. Navy 
Department. 


. Lube oil refinery for Cit-Con Oil 
Corporation at Lake Charles, Louisiana. 


. Refinery for International Refineries Inc. 
at Wrenshall, Minnesota. 


. Refinery for Vacuum Oil Company Ltd. 
at Coryton, England. 


. Refinery for Burmah-Shell Oil Company 
at Bombay, India. 


. Refinery for Standard-Vacuum Oil Company 
at Bombay, India 


. Refinery for Standard Oil Company 
(Indiana) at Mandan, North Dakota. 


12. Refinery for Suntide Refining Company 
at Corpus Christi, Texas. 


13. Refinery for Commonwealth Refining 
Company at Ponce, Puerto Rico. 


14, Refinery for Esso Standard Oil Company 
at Antwerp, Belgium. 


15. Refinery for Caltex 
at Visakhapatnam, India. 


16. Refinery for Neste Oy 


1955 


In the past 10 years alone, Lummus has com- 
pleted or is currently working on 16 complete 
refineries. Combined, they represent a large 
percentage of the refinery capacity constructed 
in the last decade. 

But complete refineries are only part of the 
Lummus story. Separate units for any and all 
phases of refining from distillation to petro- 
chemical production have been designed, engi- 
neered and built by Lummus ~ as additions to 
existing installations or as integral parts of new 
construction. 

In the past 50 years, Lummus has added over 
700 petroleum and chemical plants and installa- 
tions to the world’s total. Think of Lummus 
when planning your next project. 

THE LUMMUS COMPANY, 385 Madison 
Avenue, New York 17, N. Y. Engineering & 
Sales Offices: New York, Houston, Montreal, 
London, Paris, The Hague, Bombay. Sales . 
Offices: Chicago, Caracas. Heat Exchanger Plant: 
Honesdale, Pa. Fabricated Piping Plant: East 
Chicago, Indiana. 


ENGINEERS AND CONSTRUCTORS FOR INDUSTRY 
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1p 1945 


instrument line harness 


Dekoron ““M” Ribbon 
or “P” Ribbon makes 
instrument tubing costs 


plummet. That's 
*M” RIBBON because the chemical 


resistance of the 
‘“P” RIBBON plastic sheath even 
outlasts expensive alloy 
tubing . . . because 
you get all the 
advantages of bundle 
installation in a flat, 
easy-to-handle “ribbon” 
perforated plastic 
“webs” between 
individual tubes enable 
tubes to be stripped 
back singly or in 
groups without tools 
and without destroying 
protective coating. 
“mM” So tube up with 
er of Dekoron “M” Ribbon 
or Dekoron “P” Ribbon 
— it’s a “pipe”’ to install. 


AA 


10 individual copper or 
aluminum tubes with vinyl 
plastic coating; Dekoron “P” 


Ribbon is 10 polyethylene “P” . 
tubes with vinyl sheath. product 
QUALITY + RESEARCH «+ SERVICE 


DEKORON PRODUCTS DIVISION 
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TOMORROW 


New Highway Program Should Boom 
The Refinery Asphalt Market 


§ hw COUNTRY’S use of petroleum asphalt may 
increase as much as 40 to 50% when the new 
$50-billion highway program recently approved by 
Congress gets under way. This will be especially true 
if the oil Companies promote their product with the 
same vigor expected from the advocates of concrete 
roads 

Authorities estimate that at present about 6.4-million 
short tons of asphalt are being used each year in high 
way construction. Using the factor of 5.5 bbl to the 
short ton, this represents 35.2-million bbl annually 
Those who have studied the mileages of the types of 
roads now planned in the program say the volume 
used by 1961 may reach 9,236,000 tons of asphalt, 
or nearly 50.8-million bbl The largest proportion 
of this will be asphalt from U.S. refineries. Small 
amounts of natural asphalt will be imported, and some 
tar will come from steel plants. 

It's believed that about the same amount of asphalt 
is used in road maintenance as is used in new con 
struction. Therefore, the highway construction and 
upkeep program in a few years may require over 100- 
million bbl of asphalt every year 

Current cost estimates for highway construction 
under the new program are around $6-billion per year 
for 12 years—$2-billion over the present annual cost 
of road building in the United States. Some estimates 
are that 10¢ out of each dollar now spent on roads 
goes for bituminous materials. This would place the 
annual expenditures for asphalt, road oils, flux, binder, 
etc., at around $600-million. However, this proportion 
of costs may not hold under the new program because 
of the large mileage planned for interstate express 
highways, high-traffic roads connecting large cities, 
and other types made of concrete. Of the 750,000 
miles of roads now contemplated, 41,000 miles is to 
be express highways and 200,000 miles to be major 
state highways. Over 500,000 miles will be rural and 
farm roads, where asphalt is now being used 

U.S. refineries produced $3,121,000 bbl of asphalt 
in 1955, over 10°; more than the 1954 output of 
74,912,000 bbl They also produced 8,482,000 bbl of 
road oils, nearly 18“ more than in 1954. In many 
states, refineries have the facilities to expand their 
asphalt and road oil output as market demands may 
grow in their areas because of new highway programs 
Of the 326 operating refineries listed by the U.S 
Bureau of Mines, 48 are complete plants, producing 
asphalt along with the other products. In addition, 72 
plants—mainly of relatively small crude charging ca 
pacity—are listed as making asphalt along with their 
skimming and cracking operations 


(1) Who Will Get the $50 Billions for Roads?’ US. News as 
World Report, June 29, 1956, p. 27 
(2) “A Grand Plan for Roads Envineeringe News-Record. Tk 


10, 1954, pp. 23-88 
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Road building and surfacing is the largest market 


for refinery asphalt, but smaller volume uses are also 
growing. The Asphalt Institute, which includes road 
oils with petroleum asphalt in its data, estimates total 
use in this country in 1955 at 17-milhtion short tons 
(93.5-million bbl). This includes imports and ship- 
ments by U.S. oil companies to their foreign subsidi- 
aries. The Institute reports that 12,073,000 tons (66.4- 
million bbl) was used in paving and road surfacing 
The volume of asphalt used for roofing was 3,515,000 
tons (19.33-million bbl), and that for miscellaneous 
uses—such as coatings, paints, floor coverings, and 
the like—was 1,414,000 tons (7.75-million bbl) 

The new $50-billion road program offers definite 
opportunities to many refiners all over the country, 
Ihe extent to which they share individually in this 
coming market will depend upon how well they keep 
posted on the road construction planned for their own 
areas and the regions that they serve. It will also de- 
pend on their promoting the use of asphalt for the 
kinds of roads on which it has already been proved 
highly successful —V.B.G. 


Can Electrolytic Tetraethyl Lead 
Knock Out the Sodium Process? 


\ BY-PRODUCT of Karl Ziegler’s work on low- 
pressure polyolefin polymerization is a possible 
new way to make tetraethyl lead. Though no one ts 
rushing to make the Ziegler TEL, a number of com- 
panies are studying the process with interest 

Ziegler’s polyolefin catalyst serves as the basis for 
the new TEL process. Aluminum ts reacted directly 
with ethylene and hydrogen to make the triethylalumi- 
num catalyst. This is incorporated into a complex 
sodium fluoride salt, forming the electrolyte in the new 
TEL. cells. These cells have lead anodes on which TEL 
is produced by electrolysis. The TEL is heavier than 
the electrolyte, and collects at the bottom of the cell 
\ by-product is 99.99% pure aluminum 

Ethyl and Du Pont are reported to have shown in 
terest in the Ziegler TEL process, but this has not 
stopped plans for new TEL plants using the older 
odium process 

Drawbacks to Ziegler’s process seem to include the 
need for much expensive development to make it com 
mercial, and the anticipated drop in TEL use as gas 
turbines take over a share of the automotive engine 
market. Other objections include safety (too many 
small cells with TEL to be handled), and the present 
high cost of the trethylaluminum raw material (cost 
ing around $10-15/lb now, but possibly dropping to 
25¢/\b if Ziegler’s guesses are correct) 

Full advantages of the process are not yet known, 
but one obvious effect would be to allow numerous 
mall companies to start TEL manufacture. The smail 
electrolytic cell installation lends itself to incremental 
expansion 
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Tomorrow 


Ihe 99.99% pure by-product aluminum is at best 
a dubious bonus. While the metal may be very pure 
at the cathode, the presence of TEL and sodium fluo- 
ride-triethylaluminum electrolyte might make it very 
difficult to recover pure aluminum. And what does the 
processor do with the aluminum once it is recovered? 
According to aluminum manufacturers, the demand 
for 99.99% pure aluminum ts less than 0.1°% of the 
total market, and can be produced with conventional 
processing plus the Hoops process 

Don't, however, count Ziegler TEL out of the pic- 
ture. A company willing to sink a large development 
investment into the process might find a real gold mine 
on its hands——but just as we are leaving the gold 


(TEL) standard R.L.D. 


"Isotactic” Polypropylene May 
Challenge Polyethylene, Nylon 


NOTHER ENTRY has jumped into the poly- 
l propylene swim, along with Phillips and Ziegler 
(see PETROLEUM PROCESSING, May, 1956, p. 16) 
Dr. Guido Natta of the Milan Polytechnical Institute 
in Italy is the inventor of the “isotactic” polypropylene 
process now being licensed by Italy's Montecatini 

A “several tons a day” commercial polypropylene 
plant is now under construction at Ferrara (near Milan), 
Italy by Montecatini. Initial operations are scheduled 
for early 1957—possibly January 

Isotactic, a term coined by Dr. Natta, describes 
the “regular” polypropylene crystal with formula CH.- 
CHR-CH,-CHR-CH.-CHR. The side (R) groups spiral 
around the main chain, returning to a similar position 
every third unit of the structure. 

Other polymers can be isotactic, such as polybutyl- 
ene, and other polyolefins (but not polyethylene, as it 
lacks the side (R) groups), as well as polystyrene 

While earlier polypropylene received complaints of 
brittleness and breakdown by light and oxidation, Dr. 
Natta’s process has apparently solved this problem 
Thus, isotactic polypropylene can exploit its high heat 
resistance (melting point, 320°F) high solvent resist- 
ance (better than polyethylene), and great strength 
(equal to nylon, and with an & to | elongation) 

Details on Dr. Natta’s process are limited, but it is 
suid to be possible to use atmospheric pressure 
although this is not necessarily the most economical 
pressure, His catalyst is believed to be one of a series 
of metal alkyl, metal halide complexes 

Cheap propylene is one of the big lures for poly- 
propylene, With the current ethylene prices at 5¢/Ib, 
propylene would cost only around 42 ¢lb—unless high- 
tonnage propylene demand pushes the price up. At 
worst, however, propylene prices should be no greater 
than ethylene, because both are produced in about 
equal quantities when cracking propane to make 
ethylene 

A big plus for Dr. Natta’s process is that the prop- 
ylene need not be pure—as long as it is free of water 
and oxygen. This compares to the 99 + purity of 
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ethylene needed to make polyethylene 

Molded products will be polypropylene’s first mar- 
ket, but it is also seen as a competitor for polyethylene 
for films and nylon and acrylics for fibers. Estimated 
polypropylene price is 44¢/lb, about the same as for 
polyethylene in Italy 

Negotiations for one U.S. license are reported by 
Dr. Piero Guistiniani, managing director of Monteca- 
tini, with some 24 other companies or persons “show- 
ing interest’—so don’t be surprised if the new “mira- 
cle” plastic hits the big time. R.L.D 


Today, Research and Development 
—Tomorrow, Tools and Processes 


T IS NOT only the philosopher who argues over 
what is “truth” or “fact.” Nor is it only the re- 
search and development man who has to “roll with the 
punches” and change his frame of reference with each 
new scientific discovery. Today, any one who uses 
measurement of any kind in his work must keep in- 
formed about new scientific discoveries and how they 
might affect his work 

Have you ever gone back and taken a good look at 
your old textbooks? You probably saw that even those 
things you learned fairly recently may not be the truth 
today. It wasn’t many years ago that all textbooks on 
thermodynamics stated that “matter is neither created 
nor destroyed.” In fact, as recently as 1948, this was 
the belief of those who did not yet understand nor 
appreciate Ejinstein’s theory of relativity. It took ex- 
plosions of atomic and hydrogen bombs to shake down 
this old truth. 

Recent tests verify the existence of two hypothetical 
nuclear particles that may someday revise our thinking 
on process techniques. Another recent discovery that 
may have a more immediate effect is the “truer” speed 
of light. It is now slower than we formerly thought 
not much, it is true—only 528 yd/sec slower. But, it 
does prove that what we use for calculations today is 
merely the limited knowledge available. New optical 
instruments (geodimeters) now permit more accurate 
measurement of distances for large scale land surveys, 
where “tape-measure” methods are impractical. This is 
one job where the new value for the speed of light will 
be used. 

Ihe National Bureau of Standards has recently be- 
gun a project for more accurate determination of the 
value of g—the fundamental constant for the accelera- 
tion of gravity. As recently as 1936 the Bureau was 
able to measure g to an accuracy of 3 ppm by means 
of a reversible pendulum. But new advances in elec- 
tronic timing and in optical measuring techniques now 
permit an accuracy of | ppm. 

What does all this mean? This type of fundamental 
research may seem a long way from the everyday task 
of processing petroleum. Yet, the step between the 
research laboratory and the refinery is growing shorter 
every day. To be ready for tomorrow, a processor 
must know what is happening in his laboratory today 

W.A.B 
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PETROLEUM 


GASOLINE 


KEEPS ITS 


POWER 


IN STORAGE 


WHEN 


IT CONTAINS 


No matter how superior a gasoline you produc e, the forma 
tion of gums in storage can rob it of its powe! lo protect 
the pe rformance of your gasolines—to protect your sales 

rely on Tenamene gum-inhibiting additives. Rely, too, on 
the interested technical service of Eastman petroleum 
specialists, ready to help solve your refinery inhibitor prob- 


lems on the spot 


For more information on Tenamene additives and the 
service that backs up their proper use, contact our local 
re preset ntative or torite tO EASTMAN CHEMICAL PRODUCTS 
inc., subsidiary of Kodak Company, Kincsrowt 


IELNNESSER, 


SALES OFFICES: Eastman Chemical Products, Inc. 


¥ ' Tennessee; New York City Framingham 
Cincinnat|, Cleveland; Chicago, St. Lovis; NMouston 
West Coast: Wilson Meyer Co., San Francisco, 
los Angeles; Portiand, Salt Lake City; Seattie 


EASTMAN GASOLINE ADDITIVES 
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TO MEASURE 
SMELL.... 


Peerless Manufacturing Company 


useS PENBERTHY GAGES <= 


The Peerless Type “MP” natural gas 
odorizer, shown here, is a complete 
packaged unit which can be installed 
easily. Hundreds of such instal 
lations are providing constant 
" odorizing despite variations in flow, 


< 4 temperature and pressure. 


IMPORTANT to the Gas Companies, from a liability 
standpoint, is the dependable means of maintaining accurate 
records of daily odorant consumption. This is done by 

means of the Penberthy Reflex Liquid Level Gages... shown 
mounted on the small calibration tank. Two calibration 

scales are attached to the gage glass. One records gallonage 
in the large storage tank and the other in the small. 


Like Peerless, other equipment manufacturers depend upon 
Penberthy Gages for clear accurate readings, durable service and 
minimum maintenance. This is because of the extra exclusive 
features incorporated into the advanced engineering and 
construction of Penberthy Gages and Gage Valves. Let us send 
you complete detailed information on the complete line. 


WRITE 
FOR YOUR PENBERTHY MANUFACTURING CO. 
Division of the Buftalo- Eclipse Corporation 
COPY OF 1242 Holden Avenue Detroit 2, Michigan 
CATALOG 35. 


There's eatisfeetion 
PRODUCTS BY 
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“I'm Fep Up!” screamed Simpkins, the Superintendent. "I've had 
it, and I’m fed up. That mixer has Gor To Go!" 


"But boss,”” soothed Barney, the Bird Dog Assistant, ‘that mix 
er can’t be shut down. The Front Office has already told us 


“Our!” interrupted the seething Super 
. that if we can’t spark up production, changes are gonna 
be made,”’ finished Barney 


“You’RE Ricut,”’ said Simpkins coldly. ‘You're so absolutely, 
definitely right. Changes are gonna be made— Now! 


“Can't we talk this over, man-to-man?’'’ mumbled Barney 
= ™ ‘Seems to me...” 
“Sure we can talk it over,’’ said the Super, “sure we can 
, C’mere m'boy. I'll talk, and you listen 
f \ “You've got two weeks. Two weeks to Gert THatT Mixer Our 
‘ and something an awful lot better in. That's your mission, boy, 
i an out and out case. The mixer or you. Think it over,” said the 


Super, with a man-to-man pat on the back 


THE CASE THE MACHIAVELLIAN MIXER 
AND THE SATIATED SUPERINTENDENT 


GS Barney to his nearest SK Sales ~~ : nearest Sales Engineer. “You're 

Engineer. “I've thought over this or : — $0 absolutely, definitely right. An 

problem I've told you about, read SK Water Jet Eductor will do the 

Bulletin J-1, and | think a jet job, and V'il be right over to tell 
of some kind is right for the job.” ities you how.” 


NO BIRD DOG NOW 


Now, gasoline dyes are mixed this way. A container of gasoline dye 
is weighed on a scale and the operator notes the reading at which 
he should stop addition of dye. He takes a flexible hose, which is 
connected to the suction connector of the eductor, inserts the free 
end of the hose into the powdered dye, opens the eductor valve, 
and draws the proper amount into the eductor where it mixes and 
biends with the gasoline which is used as the eductor pressure 
fluid. No bird dog now, Barney is consulted on every production 
problem — bowls with Simpkins every Thursday night. 


MORAL 


Get acquainted with 
all types of SK Jet 
Apparatus, Send for 


a copy of Condensed 
Bulletin J-1 

Make use of a 
qualified specialist, 
your nearest SK 


Schule and Koering 


Sales Engineer 


COMPANY 
RING ENGINEERS | 


2247 STATE ROAD, CORNWELLS HEIGHTS, BUCKS COUNTY, PA. 
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Already hailed as the greatest analytical 
development in the past 10 or 20 years, 
gas chromatography gains new flexibil- 
ity, wider range, and greater precision 
with CEC’s new Type 26-201 Gas 
Chromatograph. Modular design makes 
it possible to buy the exact type and 
size system you need, then expand it 
S with minimum additional investment as 
a n n O n Cc n g your analytical needs change. Several 
analyzer units may be operated from a 
single control unit, and since each ana- 
lyzer’s temperature may be independ- 
| ently set, change-over time is cut to a 
minimum, and over-all system speed 
remains high 
; mae There is a place for the 26-201 Gas 
CEC'’s new Chromatograph in practically every 


laboratory faced with a heavy load of 


T ype 26-201 : quantitative gaseous and liquid mixture 
analysis. Both as a replacement for 
“ihe struments, this new instrument can 
CHROMATOG RAPH mean an important saving in dollars and 


older instruments (e.g., intermittent 
stream analyzers) and as a supplement 
to mass spectrometers and infrared in- 


man-hours. Write to- 
day for a complete ( 
description and speci | ) 
fications . . . Bulletin 
i 


CEC 1831-X2. 


, CHECK THESE FEATURES... 


MODULAR DESIGN... expandable as ana- 
lytical needs change; columns easily inter- 
changed; quick change-over between 


analyzer units and central control unit. 
WIDE TEMPERATURE RANGE... temperature 
of the analyzer continuously adjustable 
from 60°C to as high as 250°C, and regu- 
lated to within 0.5°¢ 
HIGH REPRODUCIBILITY internal sample 
valve. heated to the temperature of the 
analyzer, controls size of gas samples 
within * 0.5%. 
VARIABLE TEMPERATURE CONTROL... regu- 
lation within *0.5°C over continuous 
range of 60°C to 250°C 
SMALL SAMPLES... microsamples make in- 
| strument valuable in research applications. 


VERSATILE... operates with either absorp- 
| tion or partition columns to handle wide 
| variety of compounds 


Consolidated Electrodynamics 


300 North Sierra Madre Villa, Pasadena, California 


ELECTRONIC INSTRUMENTS FOR MEASUREMENT AND CONTROL 
COMPANY-OWNED SALES AND SERVICE OFFICES THROUGHOUT THE UNITED STATES 
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PETROLEUM CHEMICALS DIVISION im 


August One of a Series of Bulletins for the Petroleum Industry 1956 


Major Pont expansions 
TEL users 1957 


serve 


TEL TO BE TRANSPORTED BY 
TANKER FOR FIRST TIME 


New Installation 
at Beaumont 
Insures Ample 
Supply at all Times 


There will be three major distribution 
points for Du Pont TEL by the first of 
the year. A new tanker-supplied stor 
ize and delivery terminal is now being 
built in Beaumont, Texa This me 
fucilit will offer the ame deliver 
ICE incl ol dependable 
upplic is the two Du Pont TEL man 
ufacturing plant it Carne Point 
J. and Antioch, Calif 
The Beaumont terminal will be 
plied from Du Ponts Chambers Wor 
plant ly i peciall designed t 
Her initial TEL cargo will 
first) tine tetraeth 
have been transp 


DESIGNER'S SKETCH of the special Du Pont 
TEL tanker. The cylinders you see in the midship 
section are for TEL. The ship will be painted o 


distinctive green ond yellow 


In addition to thi terminal, the 
Du Pont Petroleum Chemicals Division 
maintains a sales office, regional labo 
rator ind warehouse in Houston 
offering full additives service for refin 
ers in the Gulf Coast ivea 


TEL requirements next year, 


FERNDALE 


MINNEAPOLIS 


| 

EAST CHICAGO 
wooo 


SALT LAKE Ke CHAMBERS WORKS 


bat 
PORT COSTA” TEL PLANT 
TORRANCE ad 
BEAUMONT 
BAN TERMINAL 


TEXAS 


Rail Sidings 


THIS MAP SHOWS that Du Pont facilities for serving TE 


customers are located close to the major refining areas 
ADDED SUPPLY FOR WEST COAST REFINERS 


New California TEL plant 
to be in production 
by end of this year 


Already more than 50°, completed the new Du Pont tetraethy! 


lead plant at Antioch, California, is expected to vo on stream 
before the end of 1956. So if you operate a refinery on or near the 


West Coast. you can plan on a handy source of supply for your 


ADVERTISEMENT —Prepared for the Petroleum Chemicals Division of E. 1. du Pont de Nemours & Company (inc.) 
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PETROLEUM CHEMICALS DIVISION 


NEWS 


New Plant 


two mile east 


plant is located approximate ly 
ol Antiox h on the San 
Joaquin BRiver, This makes it readily 
ible to both water and rail trans 
portation, Added to existing Du Pont 
the new plant will for the first 
provide West Coast refiners with 
that is West Coast-made The 
will enable us to give nearby cus 
the fastest possible deliver 

vith unple tocks always 


facilitic 
tine 
plant 
hand 
Modern design 
he latest technic al 
ethyl lead manulacture 
corporated into the design and equip 
making it the most modern TEL 


Expanding need 
Live to the i ipid « Apan ion of the West 
there a defi 
California plant 
upply refineries in California 
Washing Arizona, Ney 
Montana and British Columbia 


advances in tetra 


have hes oth 


plant ith the 


Coast refining industry 


nite need for the new 


it will 
Ohrevon 


aca 


of the new Du Pont TEL 


California 


Architects sketch 


and Freon’ plants at Antioch 


Integrated facilities 
Added to the present Du Pont Petrole 
um Chemicals Division regional labo 
om it kl Monte and sales offices in 
Anuveles, San Francisco and Seattle 
vill mean completely 
for 


Lay 
the mew 
Antioch 
nated fine 
Sharing 


for iking 


production facilities at 
coordi 
manulacturing and 
site is a new plant 
breon retriger 
This plant is now 


ilitic 
the 
the sare 
Du Pont 
prope llents 


ers needs for 


int 
th compl te 

The Antioch plant will becorne 
new consumer ol local ma 
terials, and when completed, the new 
Du Pout TEL facilities alone will pro 
vide production jobs for 215 mploye es 
Most of them will be hired locally 


Sales Offices: 


HICAGO 3 
CLEVELAND 


N CANADA 


OTHER COUNTRIES. Petroleun 


ADVERTISEMENT 


LAWRENCE 
stationed at 


of the 


i 
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es 


wea 


i the 


WEST COAST MEDICAL SUPERVISOR 


4A. GERLACH, M. D., is 
Antioch, Calif., in charge 
Du Pont sery 
n connection with the 
nd distribution of tetraethy 
Weste ri 


joined the 


Various medical 
ae 

lead 
Mion. 


medical staff of the 


Du Pont Company in 1947 and was as 


signed 


transferred trom Wilmington 
tioned in thi 


prac ties 
rved al 


( Orps Keserve as 
to 
capacity 


\ 


divi 
iv 


Vir 


lo aS 


M47 


Du Pont Petroleum Chemicals 
in 
ilities 


conveniently 
major refining areas 


Monte 


1S 


if 
San 


sol 


apolis Minnesota 
Illinois 


le ans 


Alwi 


son 
refining 


the Petroleum Chemical: 
Recently, due to the 
wtivity and 
the West Coast 


to 
tor 


cle mand 
he 

and st: 
Prior to World 
S d priy 
in New York City 
Surgeon, | 


Flight 


alony 


medic: 


wa ate 


and 


ve 
1940 he joined the U.S. Army Air 
i pilot He was called 
“au test pilot in which 
throughout World 
returned to inactive 
of Lt. Colonel 


ive dut iS 
he ved 


iH. He wa 
with the rank 


Gerlach awarded the Au 


LAWRENCE A. GERLACH, M. D. 


Medal and Distinguished FI 
ice. Hej 
Medical 


i Fellow 


military 
of the American 
ind also holds al | ‘ llo A 
Industrial Medical A 

He is co-author of the 
taining 


for his ser 


\ 
hip im the 


ocmition 
book, “Mais 


wiene i Operation 


Nationwide Du Pont TEL storage 
and delivery facilities serve refiners 


ol 
the 


supply 
tines 
Division 
addition to shipping ta 
it the two pl ints and Beaumont 
and tank truck te 


you of an ample 
at all 


sure 


compounds 


rail sidings 
facilities 
to 
country 
Port ( osta 

and 
ike City 
( 


the 


rapid-delivery 
located adjacent 
of the 
Washington 


Salt Li 


bran isco 
California 
Houston, ¢ orpus (Christi 
and City lexas; Kansa 
Miss ist Chicago, Indiana 
Wood River 
New On 


Poledo, Ohio; and 


Louisiana 


Fast Service 


ivs on hand at all distribution 


Petroleum 


E. 1. DU PONT DE NEMOURS & COMPANY (INC.) Petroleum Chemicals Division 


PHILADELPHIA 2 
PITTSBURGH 22 
SAN FRANCIS« 
SEATTLE 9 

TULSA ¢ 


RAndolph 6 86130 Penn 


MAin | 6460 Room 
m 215, 4 

Box 


venue 


Wilmington 98 


Room 


st ~Tore 


of both Motor 


there is 


points is an ample supph 
Aviation Mix. And 
at the phone t 


any ot da or mi 


some 


md 
your 


lit 


rr ady 


ut 


cee 


order 


Warehouses, too 


dl Du Pont add 
lead, we 


other than 
maintain full 
it Los Angel 

Montana Kan 

hic ind Carnes 


bor 
tetraethyl 
tocked warehouse 
Houston silliness 
City, Missouri 
Point, New Jerse 
filled promptly from 
around the clock 


litives 


our orders can be 


inv of these pot 


Better oe for Better Living 
. through Chemistry 


themica 


| 


ais 


Wilmington 98, Delaware 


Center Plaza 
Center 


Gateway 
626, 111 Sutter 
103 Aurora Ave 
B!! Se. Baltimore Ave 
nto 


De 
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SL Cc 
of. 


aLUNDUM (fused alumina) catalyst carriers are filling appleation Catalytically, they are crystalline in 


Norton 
characterized by excellent mechanical 
They hig 


erosion, and their low density is useful for packing and 


TYPICAL CHEMICAL ANALYSES (%'s) PHYSICAL PROPERTIES , 


thermal and chem nature and are pro luced in two surlace area types low 


ical stability have h resistance to abrasion and and imtermecditat Intermediate surface area carriers are 


subdivided into types A, B,C, with varying characteristics, 


Water Bulk Vol. Bulk Crystal Surface 


LOW SURFACE 
AREA 


89.4-76.6 


INTERMEDIATE 
SURFACE AREA 


Porosity Absorption 


Low Surface 


Area 


40.50% 20-25% 


Density 


1.90-2.10 
er cc 


Density Structure 


65 80 Ibs/ft? Aipha 


Alumina 


Area 


Less than 
lm’ /gram 


77.0 


Alpha, 
Gamma 
Alumina 
chiefly 
Gamma 


9.3-16.8 1.65-1.70 60.70m'/gram 


er/ce 


58 ibs/ft® 
(app) 


intermediate 
Surtace Area 
0.5-1.3 A 


Quartz, 
ipha, 
Kappa, 
Delta 
Alumina 
chiefly 
Quartz 


0.1-0.6 


50-55% 28 1.65-1.70 


er/ce 


60 Ibs 
(app) 


Type tt? 


20.30m' /gram 


Aipha 
Alumina 
and 
Mullite 


50-55 28 1.65.1.70 5.10m'/gram 


ar /ce 


62 ibs/ft" 
(app) 


10% 


catalvtn relormi cnation 


Shapes and Sizes 


Spheres dehydration, sullune a nul Kyanite 


area) I 
' nitric acid tianu tur dl cant | ,upports 
ciiale suirtace 


areca) 
(All carries 
(All carries 


(Low surface 
(Interme 
diam. Pellets 
Ring 
"OD = 


diam 
In Suspending Beds 

For Active Catalysts 
thie 
Norton produce 


cor 4 i 


litton to carrier 


"OD 


Typical Applications 
Su fac 


cle 


ACTIVE 
CATALYST 


here catalyst 


lor use in fixe 


{rea Carrier nece 


Low phthali 
ileic antl ricie 
naterial, these 


miically 


hia 


mice to bore th 


nically 


eneration uppor 

Kyanit 
catalysts down reactive we 
oupports 


Su rfac 


flor active 


Intermediate {rea Carriers eflect on the 


Get More Facts 


catalyst 


uw ALUNDUM carriers an 


prove id) CCON- 


REFRACTORIES 
Engineered... R ... Prescribed your products better 
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LUN FX ivi Al 
penehit a v | 
} 
90-55% 26-30 
Fe,O,; 
MgO 
0.4 
0.1 -0.8 — 
Na,O 0.3-0.4 0.5 
K,0 0.1-1.0 0.2 
Type C 
TW, 0.2-2.5 0.5 
ibed ! 
al 
: 
ga 
proce iti ( ill iti 
Norton Refractor or write 
mentionit ou} require to 
NoktON Come vy. 267 Ne lhe Se. 
: 


You belong here, too! You may be anything from refinery chemist to 


driller. But as an oilman, you help the farmer feed himself and 18 others—triple his great- 


grandfather’s food production. Oil provides the energy for horsepower to replace manpower. 
Oil helps keep farm crops and stock thriving, farm families comfortable. If you hear unfair 
criticism of oilmen, remember how we serve the farmer. In fact, oil has an outstanding record 


of serving everybody. It’s our job to say so... loud and strong! SHELL OIL COMPANY Gel 
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AUTHENTIC 
Western Heat Exchanger 
CASE HISTORY 


CUSTOMER: Spencer Chemical Company 


WESTERN’S 


and 


PUTS SPENCER PLANT BACK 


ON STREAM 


IN JUST 4] HOURS! 
_ MARCH 29-30-31 


At Spencer Chemical Company's 
Jayhawk Works at Galena, 
Kansas, on March 29, 1956, oil 
was bled into a compressor air 
aftercooler, through a valve failure, 
causing a fire in the shell side of 

a heat exchanger, completely q 
melting out the admiralty extended 

surface in the air aftercooler. 

THIS RESULTED IN A LOSS 

OF 140 TONS OF NITRIC 

ACID PER DAY!! 


The ability to redesign a prime 
surface exchanger to handle the 
heat load originally handled by a 
special extended surface bundle, 
and to fabricate from stock ma- 
terials in thirty hours, emphasizes 
the importance of Western's 
speed and flexibility to our Engi- 
neering and Operating clientele. 


Western merits your consideration 
on present and fucure heat 
transfer requirements, 


WESTERN SUPPLY COMPANY 
P.O. BOX 1888 @ TULSA, OKLAHOMA 
HUDSON. RUSH COMPANY — 753 Gladstone Bivd., Shreveport, La 
130 Casa Linda Plaza, Dallas, 18, Tex. 
P. ©. Box 3151, Amarillo, Tex. 
PROCESS INSTRUMENTS & EQUIPMENT CO. — North Bidg., Charles. 
ton, W. Va 


H. W. SEVERANCE — 2416 Frankfort Ave., Louisville, Ky 


WESTERN 


HEAT EXCHANGERS 


A 5:40 p.m., Mar. 29 


Call from Spencer Kansas City office, requesting recubing 
of an existing bundle of unusual design. 


8:30 p.m., Mar. 29 


Following engineering meetings on problem, Western 
engineer travels to Spencer plant, inspects damage, 
sketches existing tube sheets and other details affecting 
bundle fit; returns to Tulsa same night. 


7:30 a.m., Mar. 30 


Based on heat load, air quantities and flow, new rating 
is performed, permitting bare tube, prime surface bundle 
to do job of original specialized extended surface tubes, 
staying within pressure drop limitations on shell side of 
unit. 


10:00 a.m., Mar. 30 


Drafting Department starts on tube sheet layouts, from 
completely rated unit. Complete bundle drawings in hands 
of Shop by noon. 


12:00 noon, Mar. 30 
Stationary tube sheet, fixed tube and baffles drilled on 
three presses, with crew cutting 600 44” x 16 BWG x 20° 
admiralty tubes to 17’ 2” lengths. 


al 9:00 p.m., Mar. 30 


Bundle completely assembled, electronic torque 
controlled rolling of 600 tubes at stationary and 
floating tube sheets begun. Completed, crated, and 
shipped by midnight. 


= 4:15 p.m., Mar. 31 


Spencer plant back “on stream,” having received 
bundle at 5:30 a.m., completely installed by 10:00 
a.m. 


‘ 


100 different 

formulations 
going to 
customers! 


ORONITE- 


the leading source for custom-formulated 
lube oil additives 


to a Customer's exact price additive 
and performance specifications, Oronite has com meet your requirement 

pounded and engine tested hundreds of additive Having close association with marketing depart 
compounds —is currently supplying over a hundred ments of major oil companies, Oronite is familiar 
different formulations 


with the opportunities of the oil marketer, Why not 
Whether you wish “complete-performance” addi talk it over with an Oronite lube oil additive spe 


tives or “single perlormance Just contact the Oronite office nearest you 


you will find Oronite willing and able to 


ingredients in an cialist 


iE ORONITE CHEMICAL COMPANY 
CHEMICAL OF 
/ COMPANY 


Ne” 


vcketeller P 
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Two-Phase Leverage 
Provides High Capacity 
for Trap Size 


1.Whentrapis first installed, the in- 
verted bucket is down andthe valve 
is wide open. The large clearance 
between valve and seat minimizes 
restriction to condensate flow, con- 


2. When steam is turned on, note 
how condensate (solid color) flows 
down between bucket andtrap body, 
then up and out through orifice. 
Dirt is held in suspension and 


tributing to large capacity. 


washed out when valve opens. 


SEMI-STEEL BODY AND 
CAP. 250 LBS. DESIGN 
PRESSURE — HYDROSTATIC 
TESTED AT 500 LBS. 


A FILE-HARD CHROME STEEL 
8 VALVE AND SEAT 


Valve in closed position. mt 


EXTRA STRONG 
STAINLESS LEVER 


“A 


As bucket starts to sink, the lever fulerums 
ot “A”, giving high leverage to open the 
valve against pressure. When valve is well 
open, the secondary fulcrum touches 
the face of the valve seat, WELDED OR 
DEEP DRAWN 


STAINLESS BUCKET 


b 


Additional bucket travel results in fulerum 
"8" becoming the pivot, permitting the 
valve to be opened wider so that restric 
tien to flow of condensete is minimized. 


Look at this trap. Only two moving parts. It’s non-clogging, 
non-sticking, made of corrosion resistant materials. It will 
provide trouble-free service for years and years. 


ARMSTRONG pverted 


(lo obtain more data on advertised products see page 144) 
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| How Armstrong Trap Design 

| 


3. When steam reaching trap dis- 
places less than % of the water in 
the bucket, it floats, closing the 
valve. Generous safety margin (di- 
mension A) insures that steam will 
never reach trap orifice. 


4. When more condensate enters 
trap, the bucket loses buoyancy and 
pulls on valve lever. (Note how in- 
coming air passes through bucket 
vent and collects at top of trap, 
awaiting discharge.) 


5. When weight of bucket times 
leverage overcomes pressure on 
valve, trap opens, creating momen 
tary pressure drop that “pumps” 
condensate and non condensibles 
from unit being drained 


Time -Tested Inverted Bucket Principle 
Provides Five Cost-Reducing Benefits: 


“The bucket is upside down!”’ they cried, when Adam 
Armstrong marketed his first steam trap in 1911. Well, 
it is still upside down and it is the most widely used 
and most widely imitated trap for draining process 
equipment in the world today. The reason is simple 
— the basic principle has stood the test of time against 
all others on every type of application. 


The modern Armstrong Trap is unsurpassed in these 
five major contributions to plant operating efficiency: 


1. Fast heat-up—thanks to large condensate and air 
handling capacity. On batch or cycled production, you 
get maximum output per day. 


2. High heat transfer rate — quick opening creates a 
sudden surge of condensate and air from the unit being 
drained. This pumping action prevents stratification of 
incondensibles and insures complete drainage. 
Laboratory and field tests prove it produces higher 
heat transfer than is otherwise possible. 


3. Low Fuel Consumption —non- productive radiation 
losses are minimized because condensate is discharged at 
steam temperature as fast as it accumulates in the trap 
—you get more production per hour and per unit of fuel. 
And, there is no steam loss through the trap orifice. 


4. Continuity of operation—the trap always opens 
for condensate; the simple, sturdy, self-cleaning mech- 
anism insures continuous operation between inspec- 
tions without interruption of processing 


5. Low Maintenance — no trap has ever gained so 
enviable a record for trouble-free service —ask anyone 
who has kept records. 


Free: Steam Trap Book— 

44 helpful pages on trap selection, installation 

maintenance, physical data and prices. Call 

your local Armstrong Representative or ‘ty, / 
Distributor, or write: ‘ty ty, / 


ARMSTRONG MACHINE WORKS 
826 Maple Street, Three Rivers, Michigan 


Bucket STEAM TRAPS 
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Another Kellogg Example of Engineering Teamwork 


Above 
Refining Company's modernized re 
Houston, instru 
at the right for one of the larg 


the control room for Sinclair 


finery at showing 
ments 
est efficient cat reformers 
Designed for 24,000 BPD 

10] on a 
i 


N-reactor bloeked-out system, this 


and most 


ever built 


of 95 oetane clear leaded 


reformer is the result of engineering 
between Sinclair Refining 
and The M. W. Kellogg 
It typifies M. W. Kellogg's 


to work harmoniously with oil 


teamwork 
Company 
Company 
ability 
refiners toward the optimum solution 
to a specific refining problem. 
This cat 


erected 


reformer is the seeond 
by The M. W. Kellogg 
Company using Sinclair-Baker regen 
Rb 150 
catalyst together provide a new and 
way 


erative catalyst Process and 


economical for Sinelair to in 


crease yields from present feedstocks 
and to get high octane reformates from 
low grade naphthas. 

Kellogg-designed eat reformers, en 
gineered from the laboratory and pilot 
plant data of both Kellogg and Sinclair, 
enable refiners to obtain reformates 
of 100 octane clear with naphthas from 
Kuwait crudes, and 102 with naphthas 
from Mid-Continent Quick 
start-up is assured. Cost of catalyst 


per barrel 


crudes. 


f reformate is lowered. A 
major Kellogg contribution is the de- 
sulphurization phase of the process, 
which sharply reduces equipment cor- 
rosion and catalyst contamination. 
Nine other catalytic reforming units 
of this 
M. W. 


major 


process design are now on 


Kellogg's drawing boards for 
oil All will yield re- 


formates of 95 octane clear or better. 


refiners. 


REFINERY PROCESS DIVISION 


The M.W.Kellogg Company 


711 THIRD AVENUE, NEW YORK 17,N. Y. 


ASUn 


(lo 


obtain more 


IDIARY 


data on advertised produc iS See 


OF PULLMAN INCORPORATED 


nek han A 


page 144) 


One of three reactors 
reformer at Sinclair's Houst: 
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For nearly half a century Petreco has 
concentrated on the design, develop- 
ment, construction and servicing of 
electric processing equipment de- 
signed to help the petroleum industry. 
From this program has evolved the 
following Petreco electric petroleum 
treating equipment 


These processing units, currently used 
throughout the oil producing and 
refining world, are applicable to 


problems involving demulsification, 


sediment removal, salt removal, ar- 
senic removal, nitrogen base removal 
and other types of distillate treating 


For complete information, write or call 


PETRE<O 


A DIVISION OF PETROLITE CORPORATION 


3202 So. Wayside Drive, Houston 1, Texas 
1390 E. Burnett Street, Long Beach 6, California 


LEADER IN ELECTRIC 


PROCESSING PROGR 


PETRE<O 
. aq | | i> 

: 


are your steam traps ready... 
for peak demand in the winter months? 


Don't risk the possibility of equipment failure 
even freezeups. Check your steam traps 
right now, before the first frost 
Drain them, take them apart, make sure that 
all parts are working and free from corrosion, 
Of course, if you already use Nicholson 
steam traps, you're in luck. They completely 
drain themselves when cold. And with just 
three parts, they’re the simplest traps 


to look after when a checkup is in order 


Sut regardless of what traps you use 
at the present time, we'll be glad to help you 
with any problem you may run into 


in getting your equipment in shape. 


TRAPS + VALVES + FLOATS + METAL PARTITIONS 
LAUNDRY, DRY CLEANING AND PRESSING MACHINERY 


14 OREGON STREET, WILKES BARRE, PA + SALES AND ENGINEERING OFFICES IN 98 PRINCIPAL CITIES 


leo obtain more data on adve product ve page 144 Proce 


of new Bulletin | for ’ . 
detailed informatior 
on 
| 
{NICHOLSON} 


... your low-cost key to high octane 


Atlantic’s Catalytic Reforming Process continues to prove 


its ability in giving superior results on a broad 
variety of feed stocks. Catforming’s simplicity brings savings 
through increased efficier y every step of the way 


actually eliminating many profit-robbing intermediate steps. 


Regardless of the volume of your charge stock, 
Catforming deserves your attentior One major reason 
that Catforming has ‘‘proved out’ commercially ts 
attributable to Atlantic’s broad experience in all phases 


of petroleum refining and processing 


Wi invite your mquires or Catformu Write or wire 
The Atlantic Refining Company, Research and 
Developme nt De pt P.O Box 8138 Philade Iphia F Pa 


it's the CATALYST that counts 


+ 
, 
5 
i 
< 
‘ 
| 
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..- and Bridgeport Duplex Tubes last longer 


In the long run you save money with Bridgeport Duplex 

Condenser Tubes! Resisting different types of corrosion, 

inside and out, they eliminate the need for frequent retubing Call your local 
and shutdowns... often improve heat-transfer characteristics Sates 


Office for complete 


... reduce maintenance costs substantially when the proper information and the 
help of Bridgeport 


combination of metals is used. Technical Service. 
Ask for your copy 
Bridgeport Duplex tubes are available in many of Bridgeport’ 
combinations to match your service requirements. For Technical Bulletin. 


example: copper-steel, cupro nickel-lead, red brass-aluminum. 


Biiepn BRIDGEPORT BRASS 


co Offices in Principal Cities -« Conveniently Located Warehouses 
Bridgeport Brass Company, Bridgeport 2, Connecticut 
In Canada: Noranda Copper and Brass Limited, Montreal 
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for BLENDING LIQUIDS + DISSOLVING SOLIDS IN LIQUIDS 
MOKING GASES WITH LIQUIDS + AERATING GASIFYING OPERATED 
TYPE OPEN 
OR SEALED VESSEL 


Agitator drives range in speed from 

or mechanical seals for pressures 

up to 500 pounds or more. 


Quick opening manhole 
for inspection or filling. 


Semi-flexible coupling 
protects shaft bearings 
from bending mo ts 


Vertical boffies supported 
by @ nozzle in the top 
head eliminating pockets 
in which materials moy 
eccumulcte and provid- 
ing easy outside odjust- 

ment. a: Pee 5 The peripheral angle of the biedes can be made to meet 
any requirement. 


Radial propeller agi- 
tator is simple, efficient 
and self-cleaning. 


Struthers Wells flush 
bottom valves are avoil- 
able in several sizes 
and materials. 


The illustration at left shows the Struthers 
SLOOP Wells Radial Propeller Agitator mounted 
guide bearing simplifies in a heavy-duty stainless steel mixer. 
maintenance. | Radial Propeller Agitators are available in 
all commercial sizes and materials, and 

can be specifically designed for any prac- 

STRUTHERS WELLS PRODUCTS 

PROCESSING EQUIPMENT DIVISION 


tical liquid agitating requirement. 


Write for Bulletin 58-W 


Crystatlizers Direct Fired Heaters 


Evaporators Heat Exchangers . Mixing —— 


ond Blending Units Quick Opening Doors 
Special Corbon and Alloy Processing 
Vessels .»» Synthesis Converters 


| STRUTHERS WELLS Corporation 


Package Units 
FORGE DIVISION 


Crankshafts Pressure Vessels Hydrawic 
Cylinders Shofting . . . Straightening and 
Bock-up Rolls 
MACHINERY DIVISION Piants at Warren, Pa. 
MACHINERY for Sheet and Structural Metal WARREN, PA. 
folding and Titusville, Pa. 


Machines lier Table and Tumble Die 


Bending Machines Press Brakes Punch 


ing and Notching Machines .. . Forming Dies Offices in Principal Cities 
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THE RIGHT STEAM TRAP 
FOR LIGHT CONDENSATE LOADS 


YARWAY 
20-A 
IMPULSE 

STEAM TRAP 


SERIES 50 AND 120 


For all normal 
trap require- 
ments, pressures 

to 400 and 
600 psi. 


Va’ No. 20-A 


For light loads 
on tracer lines, 
steam mains, 
small presses, etc. 


@ Successful companion to the standard Series 60 YARWAY 
Impulse Steam Trap, the '»"’ No. 20-A is right and recom. 
mended for light load applications in: 

REFINERIES, CHEMICAL AND PROCESSING PLANTS on steam 
tracer lines, meter boxes, steam mains, separators, small dryers, 
pipe coils, small unit heaters, etc. 


‘OWER PLANTS on headers, fuel oil preheaters, compressed air 


lines, small steam jacketed fire pumps, ete. 

HOSPITALS SCHOOLS HOTELS AND INSTITUTIONS on auto SERIES 40 

claves, sterilizers, steam tables, washers, small pressure cookers, 

steam mains, etc For heavy 

LAUNDRIES on small presses, puff irons, sock forms, drying cabi- loads requiring 
x nets, starch cookers, steam mains, etc. extra high 

apacit 
The 20-A has all the Yarway Impulse Trap features such as 
: amall size, stainless steel body and working parts, low cost, HOG Wupe. 
non-freezing—and immediate availability through 270 local 

Industrial Distributors. 


Write for Bulletin T-1739-X. 


YARNALL-WARING COMPANY 
153 Mermaid Avenue, Philadelphia 18, Pa. 


IMPULSE 
STEAM TRAP 


OVER LQQO0.000 YARWAY IMPULSE STEAM TRAPS USED 


INTEGRAL-STRAINER 
HIGH PRESSURE TRAP 


For high 
pressures, 
= high 
temperatures 
(Flanged or 
welding 
connections.) 


~ 
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more 


ammonia 


plants 
by 
Foster Wheeler 


Three major petrochemi¢al manufacturing companies have recently au- 
thorized Foster Wheeler fo proceed with the design and construction of 
three Ammonia Synthesis Plants having a combined NH; production ca- 
pacity of 585 tons/day. One of these plants will have a design capacity of 

305 tons/day, the largest ever built by Foster Wheeler. 


Hydrogen, for all three plants, will be separated from hydrogen-rich tail 

aR gas streams from nearby processing units. 
These contracts reflect.industry's approval of the Casale Process for Am- 
. Pink . monia Synthesis and also Foster Wheeler's design, engineering and con- 
struction “know how'’. When these plants are completed, Foster Wheeler 


will have built — 


9 | NH 3 Synthesis plants with a combined capacity of 1585 Yo 


WHEELER 


NEW YORK * LONDON «+ PARIS «+ ST. CATHARINES, ONT 


i 
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. . . @ basic ingredient in Davison’s Petroleum Catalysts 


Davison achieves it through control of filament 
size and orientation (see illustration below). 
Davison catalysts possess greater mechanical 
strength because of their larger filament di- 
ameters. The orientation of these filaments pro- 
vides a catalyst of large pore diameters. 
These two factors combine to give Davison 


catalysts longer life through greater stability. 


Davison has for many years been the 
leader in the production of catalysts. This 
leadership has been maintained through 
Davison's continuing ability to produce catalysts 
designed to meet the requirements of all types 
of fluid catalytic cracking units. 

For information on Davison catalysts, see 


your Davison Representative, or write 


DAVISON CHEMICAL COMPANY 
Division of W. R. Grace & Co. 
Baltimore 3, Maryland 


Sales Offices: Chicago, Iil., Houston, Tex.; New York, N.Y.; Baltimore, Md. 
In Canada: Davison Chemical Company Ltd., Toronto 


Producers of: Catalysts, Inorganic Acids, Superphosphates, Triple Superphosphates, Phosphate Rock, 
Silica Gels and Silicofluorides. Sole Producers of DAVCO” Granulated Fertilizers. 


Structural Stability, Cot 
alyst in the form of sub 
microscopic filaments 
provides the surface 
area on which cotalytic 
reactions toke place 
Large filaments give 
greater mechanical 
strength 


Thermal Stability, The graph 
compares high pore diam 
eter catalysts (in blue) with 
ordinary catalysts. By resist 
ing heat deactivation, high 
pore diametercatalystshave 
@ higher useful activity 


+ 
++ 
T TT 


TEMPERATURE 


(lo obtain more data on advertised product 
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This CLL Bolt io the Key to leak control 


The patented Ell Bolt construction employed on Vogt 


floating head heat exchangers is the answer to re 


assembly without distortion or leak development 


Cover may be removed by simply loosening the Ell Bolt 
nuts and disengaging the Ell Bolt heads from the ‘‘lock 
notches. No misplacing of Ell Bolts can result and 
tightening is easy and positive absolutely leak proof. 


Send for Bulletin HE-6. Address Dept. 24-XPP. 


HENRY VOGT MACHINE CO., P. 0. BOX 1918, LOUISVILLE 1, KY. 


SALES OFFICES. New York, Chicag eveland, felpt 


oes HEAT TRANSFER 
EQUIPMENT 


‘4 
Vv 
St. lo Pharleston, W.Va, nati. San Frar 
and Refrigerating Equipment 


STAT 


WORLD'S STAMP 
OF APPROVAL 


HESE stamps are from the thirty-five countries in 

which McKee has done business. This organization 
has executed contracts for plants with a combined valu 
well over a billion dollars. They include complete petro- 
leum refineries and all types of processing units, chemical 
and petro-chemical plants and processing facilities 
completely integrated steel plants, blast furnaces, and iron 


ore preparation plants 


But the significant fact is that most of the more than-2600 
, contracts awarded to McKee are repeat contracts from 


satisfied customers. We believe you, too, will be com 


pletely satisfied with the engineering and construction 


McKee services you get when you call in McKee 
ENGINEERING & 


CONSTRUCTION 
. Arthur G. McKee & Company + Engineers and Contractors 
Services 
a 


Headquarters: McKee Building e 2300 Chester Avenue e Cleveland |, Ohio 
Offices: New York, N.Y. @ Union, New Jersey © Washington, D. C 
British Representatives of Metals Division: Head, Wrightson & Co., Limited 
Canada; Arthur G. McKee & Company of Canada, Ltd., 372 Bay St., Toronto 


SS 
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More than 600 HUDSON Solo-aire and Combin-aire Units are 
giving complete satisfaction both in mechanical operation 
and in meeting cooling performance specifications in... 


Solo-aire Units, installed in space formerly occupied 
by water box submerged coolers, are used for con- 
densing and oil cooling, eliminating water circulation 
of 4200 gallons per minute. Previous high mainten- 
ance costs due to water scaling and corrosion are 
also eliminated. 


Solo-aire Units as pictured at left, and Combin-aire 
Units, are minimizing water consumption, lowering 
water treatment costs, and lowering over-all main- 
tenance expense in scores of Gas Processing Plants 
in the United States, Europe, Pakistan and South 
America. 


Solo-aire Units are installed in many of the larger 
main line Compressor Stations in the United States 
for cooling gas, jacket water, and lube oil. HUDSON 
auto-variable pitch fans allowing accurate, automatic 
control of cooler outlet temperature are used in many 
of these installations, 


Vapor at 550°P. is condensed and condensate sub- 
cooled in Solo-aire pictured at left. In services for 
cooling of very high temperature fluids, and cooling 
of fluids with which water contamination must be 
avoided, Solo-aires are particularly adapted, 


ENGINEERING CORPORATION 


FAIRVIEW STATION HOUSTON, TEXAS 


ps THE. WAY 


LARGE POWER SAVINGS 


and Accurate, Automatic Temperature Control 
with HUDSON AUTO-VARIABLE PITCH FANS 


WHY do Hudson Auto-variable pitch fans on 
Hudson Solo-aire and Combin-aire units not only 
vive accurate temperature control of cooled 
treams, but save up to 8S of fan horsepower 


compared with conventional fixed pitch lan 


BECAUSE fixed pitch fans are usually 
clected to move the as required under 
conditions of summer air temperature and 
beat load, and ly move 
Quantity even under con 
ditie of winter air temperatures and 
than-desiyn heat load With Hud 
\uto-variable pitch fans the blade 
is automatically controlled by out 
Oled thud temperature so that only 
quantity of air required to maintain 
mperature is moved. This quantity 
vinter may be only 30! of that re 
quired in summer, resulting in fan horse 
Powel of attributable to 
lable opiteh fan compared 
ith conventional fixed pitch fans 


OVER 200 AUTO-VARIABLE PITCH FANS are providing ac 
urate, trouble-tree temperature control in Hudson Solo-aire and Con 
units. Minute changes in cooled thud outlet temperature immediate] matically 
pitch of fan blades, increasing or decreasing flow. Control is’ ettective despite 
in heat load or hot thud inlet temperature, and over ambient air temperature 
of more than 
Consult Hudson for more detailed information on the application of Auto-variabl 
ns to present or future mstallation 


HUDSON AUTO-VARIABLE PITCH FANS 


Accurately control temperature * Prevent freezing even in extremely cold weather. 


Effect major savings in power * Operate with standard pneumatic instruments. 


Reduce cost of control equipmens ® Have all moving parts of control mechanism 


completely enclosed and weather-proofed 


HUDSON 


ENGINEERING CORPORATION 


Eliminate by-pass piping 


FAIRVIEW STATION HOUSTON, TEXAS 
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FOR FAST SERVICE, 


get in touch with your 


Industrial Supply Dis- 
tributor. He is fully ac- 
quainted with Ashcroft 
Duragauges and their 
proper selection for all 
kinds of application 


in Canada: Manning, Maxwell & Moore of Canada, Ltd., Galt 


Why does 
the 


BOURDON TUBE 


in the 
ASHCROFT 
DURAGAUGE 
insure sustained 


accuracy? 


8 TUBE MATERIALS permit selection of the 
best metal for particular service conditions. These 
materials include phosphor bronze, alloy steel 


“K” Monel, stainle teels, and beryllium copper 


Every Bourdon tube used in the Ashcroft Duragauge 
is extra-wide — highly sensitive to slight 

pressure changes. Socket and tip joints are welded 
or brazed, then stre relieved after assembly, 
to assure maximum safety and uniform structure 
for highest corrosion resistance and strength 


Each tube assembly | ‘whip tested” at pul ating 


pressures approximately 50% higher than it 


pressure rating to insure calibration stability. 


The Asheroft Duragauge is available with 
all-stainle teel movement or stainle tee] 
with nylon bearings and pinion gear. A choice 
of case designs and materials, dial sizes and pressure 
ranges readily satisfy the most exacting 
requirements. Whatever the working pressure 
or corrosive conditions of your operation 


pecify 
Ashcroft Duragauges and be 


ure of highest 
ustained accuracy and long service life. 


Ontario 


ASHEROET 
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A product of MANNING, MAXWELL & MOORE, INC. 
MAKERS OF “AMERICAN 
INDUSTRIAL 
RELIEF 
SHAW BOX 


Mushegor 


INSTRUMENTS, ‘CONSOLIDATED’ SAFETY AND RELIEF VALVES 


CONTROL PRODUCTS, Danbury & Stratford, ¢ 
BUDGIT AND ‘LOAD FTE® HOISTS AND OTHER 


STRATFORD, CONNECTICUT 
AMERICAN MICRPOSEN 
Cenr HANCOCK VALVES. Watertown, Moss. CONSOLIDATED SAFETY 


onn. and Inglewood, Calif 


LIFTING SPECIALTIES 


more data on advertised produc see pave 
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Where There’s 


ROCKWELL-Nordstrom 


Rockwell-Nordstrom lubricant sealed valves stay leakproof 
in polymerization plant service. 


For refinery transfer lines, Rockwell-Nordstrom valves close At gasoline plants, Rockwell-Nordstrom valves can't be 
with fast, easy, quarter-turn operation. matched for safety on light hydrocarbon services. 
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Time For 


VALVES Perform Better, 


Longer, For 


One good way to cut costly down-time in 
“round-the-clock”’ process units like refineries 
and gasoline plants is to use Rockwell-Nord- 
strom valves. That’s why so many oil and gas 
companies standardize on Rockwell-Nordstrom 
valves where flow control must stay dependable 
and safe month after month. 


The reason for the greater dependability 
and safety of Rockwell-Nordstrom valves is 
pressurized lubricant. This forms a leakproof 
seal for tightest shut-off and jacks the plug for 
fast, easy quarter-turn operation. Lubricant 


Rockwell-Nordstrom valves on cooling tower water lines 
operate two to five times faster than ordinary valves. 


Rugged design and unexposed seating in Rockwell- 
Nordstrom valves prevent pump shock load wear on 
glycol circulation service. 


Less Money 


also cuts maintenance costs and adds years to 
valve life by eliminating grinding metal-to- 
metal wear. 

The original and world’s most complete line, 
Rockwell-Nordstrom lubricated plug valves 
cost no more to buy and far less to use than 
any other valve. Available in WOG ratings to 
10,000 |b. and sizes to 30 x 34” in steel, stainless, 
semi-steel and corrosion resisting metals. Write 
for more details: Rockwell Manufacturing 
Company, Pittsburgh 8, Pa. Canadian Valve 
Licensee: Peacock Brothers Limited. 


These air operated 4-way Rockwell-Nordstrom Multiport valves 
on cat reformer stills make control of recycle gas lines fast 
and dependable. 


ROCKWELL-Nordstrom VALVES 


Lubricant Sealed for Positive Shut-off 
40th YEAP 
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‘He says we're doing so well on his present project 
he wants to taik about another job!"’ 


Yes, this actually happens here at Procon, a world-wide construction 
Procon. When it does it’s very grati- organization, is prepared to offer the 
fying to us because it means that the broadest service, from complete con- 
care we have put into the selection of struction of refineries, chemical and 
our people, the extra effort we exert petrochemical plants, to adding process 
to make sure each project is finished facilities, modernization, expansion 
on schedule and up to every speci- or maintenance. Whatever your con- 
fication, are giving our good clients struction requirements, we will serve 
the satisfactory results they deserve. you well, anywhere. 


PRO 0 N Grcorporatid 
1111 MT. PROSPECT ROAD. DES PLAINES ILLINOIS USA 
PROCON (CANADA) LIMITED. TORONTO AN AGA 
PROCON (GREAT BRITAIN) LIMITED. Ww C 2 ENGLANO 
PROCON INTERNATIONAL SANTIAGO OF CUBA 


WORLD-WIDE CONSTRUCTION FOR THE PETROLEUM, PETROCHEMICAL, AND CHEMICAL INDUSTRIES 


46 (To obtain more data on advertised products see page 144) PETROLEUM ProcessinG, August, 1956 


| 

é 

y a 

AB 4 


- 


This primary drying tower operates at 
200° F., and it is used to dry sulfur 
dioxide. As every engineer knows, it 
only takes a little bit of water to turn 
the sulfur dioxide into sulfurous acid 
Because of this, the tower is made of 
solid Type 316 Stainless Steel. The re 
ay boiler is a solid Type 316 with Type 317 
tubes. 

Every refinery is a showplace for 
Stainless Steel, because no other metal 
UNITED STATES STEEL CORPORATION, PITTSBURGH - AMERICAN STEEL & WIRE DIVISION, CLEVELAND combines so many desirable properties 

COLUMBIA. GENEVA STEEL DIVISION, SAN FRANCISCO + WATIONAL TUBE DIVISION, PITTSBURGH When designing with Stainless Steel 
TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA. 
UNITED STATES STEEL SUPPLY DIVISION, WAREHOUSE DISTRIBUTORS 


UNITED STATES STEEL LAPORT COMPANY YORE 


Continental Oil Refinery No. 3, Lake Charles, Louisiana 


remember that United States Steel can 
furnish a greater variety of grades 
types, sizes and finishes of Stainless 


USS STAINLESS 


SHEETS STRIP PLATES BARS BILLETS PIPE TUBES Wine SPECIAL SECTIONS 


ip 
Steel. 


HANDLE LIGHT 


HYDROCARBONS* 
TUFFINGBOXLESS AT HIGH 


PUMPS SUCTION PRESSURES 


NO STUFFING BOX! NO PACKING! 


Bingham Stuffingboxless Pumps are tures to 850° F. and higher also can be 
successfully handling liquids having handled. 


high vapor pressure, requiring high Bingham Stuffingboxless Pumps are 
suction pressure and, frequently, ab- in service today all over the world, 
normally low pumping temperature with distinguished records in reliabili- 
(300°). ty, continuity of service, and low 

Standard models handle suction maintenance. Write to your nearest 
pressures up to 2,000 psi (higher pres- Bingham office for Bulletin 107 or for 
sures available). Pumping tempera- additional information. 


*And other volatile liquids. 


| 
STUFFINGBOXLESS J 
PUMPS OFFER: 


installed cost 


@less operating 
attendance 


@No misalignment 
of moving parts 
@ Smooth operation 
@No auxiliary lub- 
ricating system 

@No exposed 
moving parts 

@ Positive motor 
cooling 

@All parts are 

accessible 


FIREPROOF AND EXPLOSION-PROOF! leakage of Bingham Type KT Stuffingboxless Pumps 


‘ vapor to atmosphere or leakage from outside into handling liquid propane under high 
? pump is impossible. Not only is plant and personnel suction pressure at Esso Standord Oil 
, protected, but loss of valuable pumpage is prevented. Company refinery, Bayway, New Jersey. 


Type KT Multi-Stage Stuffingboxless Pump illustrated. 


- SALES AND SERVICE OFFICES 


BOSTON, MASS PITTSBURGH, PA 
CHICAGO, ILL. SAN FRANCISCO, CALIF, 
SINCE 1921 DENVER, COLO. SEATTLE, WASH 

HOUSTON, TEXAS ST. LOUIS, MO. 
CESAR PUMP COMPANY KANSAS CITY, MO. ST. PAUL, MINN. 
General Offices: 2800 N.W. Front Avenue, Portiand 10, Oregon NEW ORLEANS, LA. TULSA, OKLA 

NEW YORK CITY, N.Y TORONTO, ONT., CAN. 
Pertand, Gre. Vanceuver, 6.6., PHILADELPHIA, PA. VANCOUVER, 8.C., CAN, 
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DESIGN 
ENGINEERING 
CONSTRUCTION 


A DIVISION OF VITRO CORPORATION OF AMERICA 
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A Fractionator tower for the West 


It’s nosing out of the Graver plant at East 
Chicago—all 93 feet of it—on its circuit- 
ously routed journey to a western refinery. 

Graver will design and build your com- 
plex process fabrications of carbon steel or 
alloy—stainless, stainless-clad, nickel-clad, 
Monel, Hastelloy or aluminum. Graver 


quality is assured by every modern tech- 
nique for manual and automatic welding, 
stress relieving, heat treating, X-raying and 
other methods of inspection. 

For the very best in custom-built process 
equipment and its installation, call on 
the experience of Graver. 


GRAVER TANK & MFG. CO.NC. 


East Chicago, Indiana 
CHICAGO © NEW YORK © PHILADELPHIA EDGE MOOR, DEL. PITTSBURGH DETROIT TULSA 
SAND SPRINGS, OKLA. © HOUSTON @ LOS ANGELES e FONTANA, CAL. © SAN FRANCISCO 
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Autoclaves 
Digesters 


Elevated 
water tanks 


Oil field 
equipment 


Pressure 
vessels 


Storage tanks 
Towers 
Weldments 
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Why America’s Youth Should 
Learn the Truth About 
The Oil Business... 


The future of America’s free enterprise system is in the 
hands of today’s high school students. That’s why it’s se 
important that they understand how this competitive 
business system works. And. to you, as oil men and women, 
it is equally important that they discover how this system 


works to everybody's advantage. 


The School Program Here are some of the charts, 


hoollets and films used in 


Tells the Story The Petroleum School Serve 


Through The Petroleum 
. School Series high school 
Dr. Kenneth E. Oberholtzer, Superin- 
tendent. Denver Schools and Past Presi- 


dent, American Association of School Ad- facts about oil, They learn 
ministrators. 


students learn far more than 


how competition between oil 
companies and individuals 
keeps producing new and 
“The American Petroleum better oil products lo keey 
hoosting America’s standard 


Institute is to be complimented se 
of living up and up. 


on its school program and 


encouraged to develop it in new 
I feel th i How You Can Help 
ways. | feel that a greater effort = 
\ ; Although many schools already use The Petroleum School 
should be made to acquaint more Series there are other schools that still don’t know about 
schools with the availability it. And that’s where you come in. By working with the Oil 
of this material.” Industry Information Committee in your area, you can 


provide your local school with School Program materials, 

<¢. When you do you'll not only perform a worthwhile job 

. for your industry. but you'll get that rewarding feeling 

of personal satisfaction from the knowledge that you're 

helping educate America’s youth. 
Call your local today—or write to.. 
AMERICAN PETROLEUM INSTITUTE 
50 West 50th Street. New York 20, New York 
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’ LEADING EDUCATOR WELCOMES OILMEN’S SCHOOL PROGRAM: 

| 


Every refiner is facing a constantly increasing demand for higher octane gas- 
olines. Whether or not he makes money may well depend on his being able to 


provide these efficiently and economically. For today’s and tomorrow’s require- 
ments one high octane stream just isn’t adequate to provide the essential 
quality in pool gasoline. The mosi practical way this can be done is through 
an improvement of the poorer quality blending components that presently drag 
down pool gasoline octanes. 


This is why much of UOP’s research has been constantly directed toward the 
improvement of the poorer components that reduce pool gasoline quality. This 
has resulted in the recent development of PENEX, UOP’s newest refinery 
process, Through isomerization, PENEX provides a means of up-grading 
pentane and hexane fractions, the previously neglected components that defi- 
nitely lower pool gasoline octanes. 
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mighty poor spot 


for refinery... 


The future success of your business will depend on getting the most out of 
every drop of oil that passes through your refinery. ‘To do this it is essential 
that your planning be geared to the necessity of achieving the highest possible 
octanes in your pool gasoline. Find out now how the PENEX process will 
help you accomplish this, and make it part of your planning for a continuing 
successful operation. 


a Raz 


30 Algona 


id, Des P 


| 


Forty Years of Leadership in Petroleum Refining Technology 


A new isomerization process for up-grading pentane and hexane fractions 


PETROLEUM PROCESSING, August 1956 (lo obtain more data on advertised products see pase 144) 


This is a 
SS 
OIL PRODUCTS COMPANY 
53 


Here's an effective bolting com- 
bination—one which provides eco- 
nomical performance in refinery 
bolting involving elevated temper 
atures and high pressures. It's 
the Bethlehem Continuous-Thread 
Stud, together with two Bethlehem 
Quenched Nuts. 

This bolting team provides good 
performance under adverse condi- 
tions because it has the ability to 
stand up under fluctuating tem 
peratures and pressures. This is 
because the Bethlehem Continu 
ous-Thread Stud has no point of 
thread-runout where stresses can 
congregate. As a result, those 
stresses which could cause pre- 
mature failure by being concen- 
trated are instead distributed over 
the full working length of the stud. 

The Bethlehem Quenched Nut, 
used with the continuous-thread 
stud, is made from 0.40- to 0.50 
carbon steel. It is formed by forg- 
ing and extruding hot steel in a 
forming die, after which it is 
quenched and tempered. This pro 
cedure arms the nut with sufficient 
strength to break practically any 
stud or bolt on which it is applied. 

We suggest that you look into 

G the possibilities of the Bethle 

00 er ormer at hem Continuous-Thread Stud and 

Quenched Nut in your refinery 

e high-temperature bolting applica 

4 h T m eratures tions. For full details, get in touch 

ig e p with the Bethlehem sales office 
nearest you. 


BETHLEHEM STEEL COMPANY 
BETHLEHEM, PA 

On the Pacific Coast Bethlehem oroduct 

Bethlehem Pacific Coast Stee 

Distributor Bethiehem Stee! 
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Gas chromatography is perhaps the most 
significant analytical development in the past 
20 years. Now, Beckman advances this new 
technology still further with a compact, inex 
pensive Gas Chromatograph, designed specifi 
cally to analyze gases 


that boil below 80°C. 


and mixtures of liquids 


This new instrument is simple in design, easy 
to use, and—although it costs far less than con 
ventional chromatographic instruments — pro- 
vides speed, accuracy and precision found in 
the highest-priced equipment. 

For full information write Beckman Instru 
Scientific 


Fullerton, Calif. 


Instruments Division, 
.ask for Data File L-10 


ments, Inc., 


Our continued growth creates opening 


August, 1956 


(lo obtain 


in anew tiefd 


| Newest developme 


..-precision, low-cost 


pore 


instrument for 
analyzing gases 
and 


low-boiling liquids 


For large and small laboratories... 


For precise analysis in the fields of 
petroleum refining, natural gas, liqui 
fied petroleum gas, petrochemicals, 
cylinder gases, plastics, refrigerants, 
chlorinated hydrocarbons, agricultural 


chemicals... 


Wherever gases and low-boiling liquids 


O 


require accurate, fast analysis... 
. the Beckman Gas Chromatograph 
is the new standard of economy and 


performance! 


iv creative engmeer Write for Career File #10 


data on ad ertised products ee puye 144) 
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to meet exacting lubrication standards, specify 


ENJAY PARATONE’ 


viscosity-index improver 


For peak efficiency in compounding oils for both hot and cold weather con- 
ditions, blenders and refiners are turning to Enjay Paratone. This famous 


additive produces a year-round lubricant combining cold-weather, quick a [AY 
starting properties with low consumption characteristics 


Through constant research and technical experience with equipment manu- 

facturers and users, Enjay has developed a complete line of high-quality 

additives (Paramins®) for blending with every type of base stock. To obtain 

this experience for your processing operations, write, wire or phone the Enjay Pioneer in 
Company today Petrochemicals 
ENJAY COMPANY, IN¢ 15 WEST Sist STREET, NEW YORK 19, N.Y. + Other offices: Akron, Boston, Ch 


cago Tulsa 
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To maintain purity in ethylene production, this 
i M.-Line compressor is equipped with non-lubricated 
cylinders. Note the neat, compact arrangement of 


this “open air’ installation 


Cooper Bessemer motor-driven compressor, rated 200 
hp at 397 rpm, efficiently handles the compression 
of hydrogen gas in Gulf Oil's, Port Arthur refinery 


with this Cooper-Bessemer compressor .... 


“CLEAN HYDROGEN” /for Gulf Oil 


@ In the Port Arthur, Texas, refinery of the Gulf Oil Cor- compactness, and low maintenance, Cooper-Bessemer, as 
poration, non-lubricated cylinders in a 200 hp Cooper- usual, offers the best return on your investment dollar 
Bessemer compressor prevent any trace of oil from Write The Cooper-Bessemer Corporation, Mount Vernon, 
entering the gas stream. What could be more simple . Ohio, for additional information 


eliminate lubricating oil and you eliminate any possibility 
of contaminating the process. 


These perfected cylinders offer the same trouble-free 1 7 R R c M E R 
aa 


service that has long been standard when Cooper-Bes- 


Cit’, Pinna 


semer compressors are on the job. Operating against 


micro-smooth, hardened cylinder liners, 22!/,” diameter 

New York City © Seattle, Wash © Chicago, til Houston 
aluminum pistons with carbon rings require no lubrica- Dollies, Greggion, Pompo and Odessa, Texos © Washington, D. ¢ 
tion whatever. Shreveport, la San Francisco, los Angeles, Calif © St Lous 
Mo Gloucester, Moss © New Orleans, la Tulsa, Obla 
Caracas, Venezuela © COOPER BESSEMER OF CANADA, LTO 
For high efficiency regardless of pressure or volume, for Edmonton ond Colgory, Alberta, Canada 


= 
< 
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DIESELS © GAS ENGINES © GAS-DIESELS ENGINE-DRIVEN AND MOTOR-DRIVEN COMPRESSORS 


CARTRIDGE SEAL slides 
off mixer shaft, which un- 
couples to permit removal. 
New cartridge goes in its 
place. Taper on shaft in- 
sures correct alignment 
when recoupling. 


Cut mixer maintenance 60% 
with this cartridge-type rotary seal 


Stops leakage! Runs years without adjusting! 
Slides off for tast, easy replacement! 


If you're mixing or blending in big tanks, 
here's the newest way to slash mechan- 
ical mixer upkeep as much as 60%, 

For here at last is a rotary mechanical 
seal—optional on new LIGHTNIN Side 
Entering Mixers—that stops leakage 
around the tank, ends stuffing-box re- 
packing and adjusting for good. 

And for the first time ever on big-tank 
mixers, you can replace this seal in a 
jiffy if you ever have to! No need to dis- 
mantle or remove the mixer from the 
tank. No need to drain the tank. No 
special skill required! 


() Quick! Send us the cost-cutting facts on LIGHTNIN Rotary Mechanical Seals— 
Bulletin B-111. We'd also like catalog information on these LIGHTNIN Mixers: 


8-102 Top or bottom en- 
tering; turbine, paddle, and 
propeller types | to 500 HP 

8-103 Top entering pro- 
peller types ‘4 to 3 HP 


25 HP 


Check, clip, and mail with your name, title, company address to: 


MIXING EQUIPMENT Co., Inc., 131-h Mt. Read Bivd., Rochester II, N.Y. 
in Canada: Greey Mixing Equipment, Ltd., Toronto 10, Ont. 


8-104 Side entering: 1 to 8-110 Condensed catalog 


(_] 8-108 Portable: “to 3 HP 


( 8-112 Laboratory and 
small- batch production types 


Even under a full head of liquid in the 
tank, the seal-change job is so simple it 
takes only minutes. The mixer shaft re- 
tracts to seal the tank, then uncouples. 
The seal cartridge slides off in one piece. 
A new cartridge slides on; the mixer 
shaft automatically realigns itself when 
recoupled—and you're back in opera- 
tion. 

The LIGHTNIN seal cartridge is a com- 
plete unit assembly, easy to stock as a 
replacement, or quickly obtainable in 
all sizes and materials, for the simplest 


or most difficult operating conditions. 


showing all types 


8-107 Dota sheet for fig- 


uring mixer requirements 


Already, many oil companies are using 
LIGHTNIN Seals—and saving many thou- 
sands of dollars per year. Your LIGHTNIN 
Mixer representative can give you the 
full story—show you how much you can 
save. Call him today—he’s listed in your 
copy of Refinery Catalog. Or get the 
facts by mail: send the coupon for 8- 


page, fully illustrated bulletin. 


Mixers. 


MIXCO fluid mixing specialists 


left: NO STUFFING BOX to repack or adjust. No 
leakage around the tank. When correctly applied, 
seal runs for years without adjustment. Right: 
REPLACEMENT is simple, even with tank full. Mixer 
shutoff closes like a valve to keep liquid in the tank 
while seal is being changed 
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New Octane Scale Approved 


PETROLEUM 


NEW YARDSTICK for 


values of 


rating antiknock 


motor fuels above 100 octane—by 
the 


June, 


an extension of scale will become 


officially 


present 
effective 1957. However, it can and 
will be put into use by many companies very soon 
No change will be made in rating methods below 
100 

This decision was announced by Committee D-2 
on Petroleum Products and Lubricants of the Amer 
ican Society for Testing Materials at a meeting of 
the ASTM in Atlantic City in 


The new scale is based on the mathematical tor 


June 


mula ce veloped in General Motors Research Labo 
the “Wiese formula Army 
Navy performance numbers (PN) into equivalent 
the antiknock 


ratories It converts 


octane numbers for higher fuels 
ON--100-4+-[(PN 3)] 

Although official acceptance of the new method 
must come from the ASTM itself will 
done for a 


and not be 


year, the D-2 recommendation carried 
sufficient support from its members to make any 
later change unlikely. Oil and automotive companies 
were urged to put the new scale into use just as soon 
as practicable 

An interim period is necessary before the new 
method can become official. This provides time tor 
revising present-day laboratory Research and Motor 
antiknock test procedures so that fuels can be rated 
100 sup 
pled the data on the new reference fuel blends of 


over octane. Laboratories must also be 
iso-octane and tetraethyl lead that will be used 

This work will be completed, it is expected, by 
the time Committee D-2 meets in February, 1957 
in Washington 

These five points were made by D-2 in announc 
ing its acceptance of the octane scale extension 

] Octane 100 are defined by 
mixtures of iso-octane and n-heptane. There will be 


100 


numbers below 
no revision in the scale below 
2— Antiknock 
expressed as octane numbers 
Reference 


values above 100 octane will be 


Loo 
will consist of tso-octane containing up to 6 mi of 
PEL per gal 


+ lso-octane 


fuels above octane number 


6 ml of 
120.3 octane number 
These reference will have 
both Motor Research 
the determination of octane numbers 
This project has been in the hands of the Co 
Research the Co 


containing per gal 
will be defined as 


the 
methods for 


fuels same 


values for and 


operative Fuels Committee of 
(1) 
Octane 


General Motors 


PerROLEUM 


1 Its Formula for 


1956, 


Develope 


PROCESSIN June 


PROCESSING 1956 


August 


CRC is the 
search agency of the American Petroleum Institut 
the Society of Actual 
studies of the various proposals were carried out by 
Research Division | of ASTM Committee D-2 
Iwo proposals received more consideration than 
the others Research Ihe 
was the use of performanc« such as used 
today for rating aviation 100 octane 
[he other was the scale 
Principal objections to the performance number 
were 1) at the 
public, com 


ordinating Research Council joint re 


and Automotive Engineers 


made by Dvision | first 


numbers 

vausolines 
extension of the octane 
would not 


scale be understood by 


which is accustomed to hearing oil 


panies talk octane numbers, and 2) it 


different 


would mean 


ratings for fuels below and above 100 
octane 
An independent inquiry among refiners by Pr tno 
last month 
method finally 
from some of the letters follow 
We favor the ‘Wiese scale’ for these reasons 


stated J. B. Rogerson, president, Lion Oil Co 


Pre MESSING 
the 


showed a mayority 


in favor of adopted. Excerpts 


1—Octane ratings up to 100 would continue to 
be run by the present method 
y 100 by the Wiese method are 
for all practical purposes, continuous with those be 
‘4 he 


formance 


Ratings above 


low 


test engine used to determine the 


per 
a standard one that has been 
used in rating aviation fuels for 

4— Motor 


on octane 


number is 
a number of years 
sold 
which would be less confusing 
than the adoption of a different unit 

Immediate action needed was the view of J 
nett Hill, director 
Sun Oil Co., 

We need an extension of the octane scak 
We are 
numbers over 100 and we need a common language 
to talk them in 

It is 


octane 


gasolines would continue to be 


ratings 


Ben 
research and development dept 
who said 

very 


badly and very promptly ill talking octane 


also our view that to change the present 
100 would cause 
worth. Industry 

with the difference in the size of the octane 
unit as we go up the scale 


SC ale he low 


much more 


contusion than it is has been abl 


to live 
and we 
fact 

same language it 


not 
much worried about it. In 


all talking the 
make too much difference 


as long as we 


doesnt seem 


For these reason We fa’ 
looks wo 
wed like to 


vor the GoM (Wiese) ex 
like a compro 
sec it adopted promptly 


tension. It satisfactory 


mise and 


1 Scale Can otort 


Mm 


(dctane 
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REFINERY is an ornery thing 
/ ours is no exception—and it us 
ually takes someone as foxy and cagey 
as the men and machines in it to keep 
i running 


Now we have lot of bright boys 
and foxy old-timers around here, but 
the one guy who holds the whole thing 


together is the Old Man. The sign on 


his door says “H. H. Piper, Assistant 
Superintendent Some people close 
io him insist that the “H. H.” stands 
for “Hard Head but he signs his 
name Haywood Piper. To us hired 
hands, he’s the Old Man 

He started in this business back 


when they first began tampering with 
hydrocarbon and 


an awful lot he doesn't 


molecules believe 


me, there's not 
know about oil refining. He's as much 
at home telling a machinist how to 
align a turbine with piano wire as he 
is trimming the burners on a heater 

Nobody is too sure of just where he 
did start-—or just where all he’s been 


the 


since 


One thing 1s sure, though 


NOTE: In the story below you 


will start meeting some new 
friends——“the boys in the Bull 
Pen.” They're purely fictional, 


but they'll be with you every 
month from now on. Keep an 
eye out for them.—Editor 


| WAS one of those cold, drizzly 
miserable Fridays when all you 


want to do is go home, We'd had a 


hard two weeks on the Crude Sull 
turnaround and it looked like we were 
over the hump-——she was supposed 


We had a stand 


scheduled over 


to go on that night 
by crew the week-end 
and Joe had the duty 


That of heifers gettin’ harder and 


harder to turnaround in two weeks 
We're gonna hafta have three weeks 
next time 


The Old Man's talking about do 
ing it in ten days next time 
“The Old Man's out of his mind 
we're doing good to keep it running 
at all.” 
“Just the same when the Old 
‘er around in ten days, 


boy, 
Man says turn 
you ll do it 
Bull-pen talk. Nothing loud like we 
usually have here 


everybody seemed 


60 


Old 


first-class 


Mans been around, and it’s a 


him 
wrestle with this old refinery and solve 


education to watch 


its nasty problems. Somebody seems 


to think that he was once a machinist 
Somewhere along the way he picked 


The ( Almost ) Lost Week-End 


“The Old Man” — 
H. H. Piper 


up a good education in engineering. | 
know—all I know is the Old 
Man is plenty sharp and he sure keeps 


don't 


me moving 
Officially 
sistant 


Man 1s 
around 


the Old the as 


superintendent here 


“It's a first class education to watch the Old Man solve nasty problems .. .” 
to be in tune with the weather a week-end without a shutdown to 
gloomy. But like I said, we'd had a worry over just didn’t seem natural 
hard two weeks and everyone was Ihe Poly unit turnaround was more 
looking forward to the week-end off than a week off and it was like start 

Now, me, | hate cold, drizzly, mis ing a Week's vacation 
erable Fridays anyway, but this Fri Ihe phone rang. Again. Nobody 


day I had a feeling. Somehow, things 


were looking too good. | guess having 


inclined to answer it, so I 


lifted the receiver. The hysterical voice 


seemed 
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Meet the Boys of the “Bull Pen” 
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He has an office in the new adminis 
but still head 
quarters in his dingy old office over 
the Bull Pen. “You 
finery trom otfice 


tration building he 


cant run a fe 


an building he's 


always yelling. “If you're gonna know 


what's going on in the yard, you gotta 
be there 

You can believe me when I say that 
he knows what's on. From 
over the Bull Pen, he covers this plant 
like a shirt. | of the 


reasons slays office 1 


going up 


dirty guess one 


old 


because our Bull Pen is the nerve cen 


he in his 
ter of the plant 
think 


Pen is the heart of any plant 


the Bull 
Now, in 


you may call it the smok 


youll agree that 


your plant 


ruse head ol 
[rouble at 


house! 


on the other end was ¢ 
the Utilities Department 
the main cooling water pump 
Get every Man you can find over there 
right away! 

I knew it. A 
Water 
days 
drizzly 

We 


and 


busted water line! 
leak on hot summer! 
break on cold 
miserable Fridays at 3 o'clock 
all into oul slickers 
scrambled Right away, | 
could tell this than 
water line break I'd ever seen 

the yard was being dumped to 


lines nevel 
they alway 5 
climed 

out 
any 


Was bigge! 


every 
unit in 
the flare 

What the hell is the pump house 
doing, anyway’ 
We all sloshed across the yard in a 
jeeps the main wate! 
pump house and still didn't know what 
had happened. But 
looking bunch of operators 1M 
lite old Flanagan, the 
pumper, was drenched and so cold he 
couldn't talk; his helper one 
and like 


couple ol to 


you never a4 


sorrier 
youl Poot! 
Was 


scared boy wet he'd been 


thrown in the canal 
Inside, we could see right away that 
most of us would work this wee kend 


30-1in. cast iron discharge valve 


on of 
pumps had split squarely 
flanges. Water was flying 
place in a big fan like 
body of the valve 
Cruse was‘screaming 
tellin Solly 


the 


Wile! 
one 


the 
the 


the main cooling 


between 
all overt 


gush out of the 


into the phone 


I'm you you better 
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Speedy 


ing area, cafeteria, cotlee shop lore 


conference but 
Pe n 


you call it 


men's office, o1 room 
it's still a Bull 
Whatever 


where 


the 


foremen 


its place 


operators, engineers 
rank gather 


drink 
dirty 


suUperVviIsol men of every 
cotlee 
rumors, tell jokes 
do a lot ol work 

we call it the Bull Pen, and 
to the 


him 


to swap yarns mok« 


uripe start 
and, incidentally 
Anyway 
in our plant it has come 
Old Man's well 
calling the around 


pli 


mean 
With 


here, ts a 


office a 
signals 
to pick up a lot of stunts 
to the devilish 
We're 


yarns 


you can use outsmart 
ot 
to start 


the 


chemes men and machine 


pinning 


about people and happenings in 


want 
junk 
ke ‘4 


| m vonna have 


you dont 
thi 


and 


now il 
as | 
but 


hut ‘em down 


to burn em up 


keep 


running as long cun 


water in the line 
hurry 


that 


hut down in 
Now W all 


run a unit 


knew sometimes 
without and 


do 


you can powel 


sometimes without steam 
los 
big trouble. | only hoped that 
Morgan, the operation 
vould be able to 
Cruse lost the pump hous 
It he didnt 
work a lot ol 
We never 
livery 
weck maybe 
thi past fixing. ¢ 
isolate the pump and keep pr 
the the wate 
the well 
and it 
iter 


you can 


but cooling ind youre in 
Solly 
uperintend 
hut down betlore 
rethes 


might 


ent 
ilto 
vet hut down 
week -cnd 


felt 
40-in. cast 


usele 


more 
on a 
and 
ouldnt 


ure 


and month 


one Wa ruse 
on 
line he 

broken valve 
opened the 
have lost 
hea anyy ‘ is domes 


thing 


on 
have 
vould 
om the 
ru the 
ould do hold what 
on the 


just A 


oni 


pressure hi line until 


the plant ould it vn normall 


[hen we could put a blind between the 


broken ral th er and wed 
he hack ime vith the | 


Old Man 


mre 
pump ouldn t 
around 
the Old 
din that day 


all Soll tell 


Neve una timate 


nut 


and 


~ ji 


Frenchy 


Soupy Moneiti 


ot the 


doings of 
Me’ 

Old 
work 
ot 


md out 


the 


Bull Pen— particularly 
the Old Man 

ot an assistant 
lot of 


worrying 


I'm sort to 


Man. | 
ot 


work 


the do a his leg 

all 

do 
trouble Al 

like | said, I stay busy just keep 

with the Old Man 

like ly 


during the day 
the 


and 
Sometimes, | 


some his 


his) dirty 


shooting for him 


ing up 


Peopk youre fo run inte 
here 
fee tin 


We ve 


icler 


especially at col 
ot- the 


got all kinds of people 


ure rest feam 
char 
sore he ads wise 


ks 


wondertul 


guys, jokers 


and nit-wits— and 
ol 


but 


smart alec brains 
they re all 
the 


them 


them 
you'll 


some 
draw above 


ill in 


are in 


meet future months 


him to keep those units on-— were not 
this pump 
Wi Il he 


more if 


huttin house down to 


night couldnt have sur 


pri ed u he'd walked m and 
pulled a gun 

How 
the system? 


all the 
Just pave 


rus 
keep 
splits gettin 

Relax, ¢ 
to-bace 
ve 
an hour 

Well 


worth telling 


gasped you gonna 


pressure on That 


time 


ruse me a face 
isurement on that valve and 


hall 


mie 


have your NOrric over im 


did that 
face-to-face on the 
like 23 


© he had us call the shop to cut four 
teel rod 


What he 
| he 


omething 


evening | 


valve Wa inches 


10 in. long with long threads 
ich end 
[hen he 
four 
valve 
the 


on 
had the pipefitters take 
bolts out of each flange of the 
Ihe bolts tuken 

ot the © that 
vo through both flange 


were out 
the rod 
ot the 
and through both mating flange 
the the bolt the 
Is had showed up fitters 
tuck the the flange 
tarted ol the 


right 


on 
ihe 
would 


ilve 


Vialve 


Were 


the 


oul 
and 


rod 


through 
each end 
1! pulled that old valve 


vether a 


nuts on rods 


min, with about the me 
All told, we 
about 


didnt 


imp I'd ever seen 
ited 
Man 
lowed it down to a coupl 
the pump could 

the stayed 
week-end off! 


and ex 
Ihe Old 
hut he 
mall 


on 


two hour 

top the leak 
ol 
quirts so slay 


Best of all 


and we had our 


units on 


| 
4 . = 
y » 
Solly Nasty Dutch 
| 
back 
and told Crus« 


here's Your Next Manager Now? 


Whether or not you know, you may have to solve some of the problems below 


By RONALD E. CANNON 
Southwestern Editor 


B' SINESS is booming along. Yet 
petroleum and petrochemical 
companies look like a good bet to run 
short of 
Ihe engineering and technical 
manpower pool from which this ma 


high-caliber executive mate 
rial 


terial must be drawn ts fast becoming 
a highly competitive market 

Why? An important reason is that 
the bureaucracy common to large or 


ganizations is either 


chasing compe 
tent engineers out in droves or killing 
the incentive of those who stay. Either 
way, industry loses 

Engineering is a management func 
tion. It's creative and a profession. In 
that it's a 


billions in 


sistence cralt is costing in 


dustry inefliciency 


waste 
and mis used talent 
As a companies are 


waking up to the problem and are con 


result, most 


ducting into thei 


relations with technical personnel 


searching studies 
Here are some of the problems fac 

ing the industry today 

@ light procurement 

@ High turnover in manpower 

@ Scarcity in Management talent 

@ Inefficient use of engineers 

@ Recognition of non-supervisory em 
ployes 


@ Umonization 


|) Procurement of engineering grad- 
uates is becoming increasingly difficult 


Fach year less than half enough 
engineers and technicians are grad 
uated to fill industry’s wants. The cry 


is up for more technicians, engineers 
and Yet 


enrollments suggest that it will be some 


chemists 


technical school 


makes a serious 
dent in demand. Industry is moving to 


time bhetore supply 


encourage the study of science in high 
schools and colleges in an indirect at 
tempt to replenish the supply of tech 
nical personnel 

2) Manpower turnover in the tech 
nical ranks, At half of all oil 
companies that engineer 
turnover is a 


least 
will admit 


ing Manpower Major 


problem in maintaining an 
stafl 


are ol 


etticient 
Rosy re 
little value 
in retaining employes whose illusions 
of opportunity 


and loyal engineering 


cruiting brochures 


and development are 


the 


the facts of life in 
usual large, complex organization 
5) Development of managerial tal- 


ent. There is little point in projecting 


blasted by 


budgets and expansion programs 5 to 
10 years without providing the mana 


gerial ability to direct them. One dis 
covery that has jolted many top man 
agements, when confronted with the 


actual figures, is that normal retire 
ments account for but a 
the yearly attrition that can be ex 
pected in executive ranks. Resignation, 
death and early re 
tirement now open up two to six times 
as many anticipated 
ments‘)? 


fraction of 


firing, sickness 


jobs as retire 

While managerial reserves are in- 
deed as important as oil reserves, very 
few companies have devoted as much 
attention to the development of their 
human resources as they have to their 
physical assets. As a result, industry 
is now faced with a severe shortage 
of executive talent, particularly at the 
top and middle management 
Peter F. Drucker, in 
Vanagement*) 


levels 
his Practice of 
“During the 
the greatest need for 
innovation seems more likely to lie in 
the social rather than in the technolog- 
ical area. Indeed, the technological rey 
olution will be totally unproductive un 
less it is accompanied by major inno 


states, 
period ahead . 


vations in methods, tools and measure 
ments for doing the managerial job in 
the modern enterprise, large or small; 
tor the development of competence, 
skill and imagination among managers 
(still luxury by 
companies) is probably the greatest 
any business, let alone the 
economy, faces.” The very foundations 
of our free enterprise rest on the qual: 
ty of our managers 

4) Optimum utilization of engineers 
and technicians. Only in 
past has there large-scale 
move toward the use of non-technical 
supporting staffs to do the non-techni 
cal work of engineers. Modernized, 
Streamlined organization is the 
subject of wide today 


considered a many 


necessity 


the recent 


been a 


also 
investigahon 


(1) Perrin 
Fortune, A 
Methods 


Stryker 
Guide to 


McGraw-Hill 


and the | 
Modern 
1984 


fitors of 
Management 


(2) Peter | 
Manazsement 


Drucker, The 
Harper Bros 


Practice of 


PETROLEUM 


(see “Do You Need More Engineers?” 
PETROLEUM May 1955, 
647) 

5) Recognition of non-supervisory 
technicians. Every 


share of otherwise competent and even 


PROCESSING 


company has tits 


brilliant technicians whose natural tn 


clination is strictly technical and who 


will never make good supervisors 
Often, however, the only promotion 
open in a company is in the super 
visory line. These people are placed 


there in recognition of good perform 
ance only to misfits of little 

the company or themselves 
technically or in a 


become 
use to 


either supervisory 


role. They can, and often do, con 
tribute more to the progress of the 
company in their technical position 


but they are seldom given recognition 
because technicians can only so 
far outside the managerial ranks 

6) Unionization of technical per- 
sonnel, To illustrate the fact that en- 
gineers and technicians are crying for 


rise 


professional recognition, consider this 
on its 75th anniversary, the American 
Society of Mechanical Engineers had 
a membership of some 40,000, while 
the pseudo-professional 
and Scientists of America 
enlisted 


Engineers 
had already 
45,000 members in the 
years ot singing 
its siren song of recognition and pro 
fessionalism 


jirst 
jive 


its existence by 
Obviously, unionism and 
professionalism not logical bed 
partners and that is the last thing that 
most engineers would want, but the 
fact remains that the union movement 
is not a thing to be taken lightly 

All major companies are faced with 
at least one or a combination 
problems. Most large 
are now undergoing a soul-searching 
reappraisal of their with 
technical personnel 

Obviously, 


are 


of these 

organizations 
relations 
there is a conflict be 
tween two basic needs in the develop 
ment of these human resources: (a) 
the need to broaden men beyond their 
immediate jobs, and (b) the need for 
a man to show 
own job well 


ability to master his 
The companies that hit 
upon the best method to fill both needs 
will have the most efficient managers 
today, and the most capable leader- 
ship tomorrow 

For one company Ss experience with 
professionalism, see opposite page 
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August 


How Dow B 


Here’s how the right atmosphere 


uilds Professionalism 


is solving one phase of the manpower problem 


\ I THE Texas division of the Dow 
[ Chemical 


lexas 


Company, Freeport, 
an atmosphere of professional 
ism among technical personnel is pay 
ing in 


progress development of capable lead 


handsome dividends growth 
ership and healthy technical employe 
relationship 

This 


iS Stimulated by 


protessional attitude at 


Dow 

@ A planned program of opportunity 
for self development 

@ A trank, 
nications system 

@ Recognition of 

@ Scientific 


guidance 


honest two-way commu 


individual initiative 


personnel testing and 
@ A well-organized supporting staff 
Huge and complex the Texas Divi 
sion is a decentralized organization 
ure 12 
the 


partments in 


There major functional 
de 
Although 
directly to 
Manager 


from 


within division, with several 
each 
head 
Beutel 


organization 


group 
each group 
Dr. A. P 


specific 


reports 
General 
Varies one 
group and department to the next 


But the basic philosophy is the same 


throughout the Division 1) each 
technically trained man must be given 
the opportunity and the on-the-job 
help required to develop to his 
maximum potential within the com 


pany, and 2) the man must be equated 
to the position 


Opportunity for 
Self-Development 


A planned program of self-develop 
ment stimulates technical and prot 
vrowth. These the 
at Dow 

Professional and technical society 
membership is encouraged. [he 
neering Department Per 


sional are incen 


lives 


sonnel Manual 
that the ¢ 
pany and the Department stand to gain 
the application of the 
he (the individ 
ual) acquires (by membership in tech 
the 


ou; 


States Recognizing om 


DY idditional 
technical knowledge 
nical and professional societies) 
will 


age such membership 


he 
In 


neering Department, in fact 


department policy to em 
the 


Engi 
engi 
the 
position of design engineer must be a 


neer who wishes to advance above 


registered professional engineer before 
he will be considered There are no 
exceptions to the policy 
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Dow recognizes that engineers and 
technicians are creative people whos 


spirit rebels against regimentation and 
whose best efforts are realized in an 
atmosphere of individuality in a co 


operative enterprise. Again trom the 
Engineering Department Manual: “En 
vineerimny Crealve WOTK It is 
only right and propel that the chy 
neer should receive due credit and he 
able to maintain reasonabl control 
of his work as he ts respon ible tor 
its soundness, safety ind efficiens 

As the Department believes that 
it is to the best interest of the Com 
pany, the Department, the individual 
and the profession to give recogni 
tion to these facts, this Department 
will issue no drawing or tracing fr 
flecting the result of envineering ck 
sign unless it bears the professional 
seal of a responsible enginee: 

Dow teels that, while management 
can be taught, executive and prot 
sional developm« nt is largel a pro 
ess self-development und = thu 
sponsors a variety of activitte © that 


professional in voluntaril 
further 


knowk dge 


people 4 


education and technical 


Lecture and discussion courses, cx 


tending over a five-year period, have 
been held for top management I hic 
lexas Division tries to operate without 
fat and has no management peopl 
to spare for lengthy management 
courses in universitic Instead, the 
division imports qualified professor 
to the area to conduct management 
course that are open for the first 
fours le vels ol lexas Divi 1On 
ment. The objective of this fh i 
program ts “to broaden the persp 
tive of the members of the manaye 
ment group concerning their role, thei 
responsibilities and sound technique 
for obtaining the company ob t 

In this program, typical topics of 
discussion have been the management 
job, the principles of management 
control, and the prin iple of plan 
ning and organization 

Ihe members of this group feel 
that. through these they have 
ittained better teamwork. better un 
derstanding and appreciation of tne 
contributions of other mem! of 
the management group, a more ol 
jective outlook in meeting their re 


sponsil ind a broader trame 
work of thinking in which to analyz 
and attack then problems 

Seminars are trequently held and 
experts invited to participate. These 
Seminars may be directly related to 
chemi il production ol may cover 
uch subsects as nuclear fission of 
itomic energy. A recent nuclear phy 
1¢ class which consisted of ten two 
hour lectures was attended by about 
technical people 

In addition, Dow has made arrange 


ments for undergraduate and graduat 
courses to be taught by college pro 
fessor from A & M ¢ Olleve of I. Aa 
in might classes at the local high 
chool, Cours ire taken on the em 
ploye’s own time and at his own ex 
pense Colleu credit IS received 
Courses in basi engineering and 
chemical enyinecring ure offered 
When an employe has completed ill 
the requirements for an advanced «ce 
excep ihe residence requite 
ments, he is given a leave of absenc 
vith full pa up to 12) week in 
cluding hi Vacation tw complet hi 
work for the graduate degree at Lexa 
\ & M. Now itn its second year, the 
program has been well received b 
Dow peopl 

Responsibility and authority are 
delegated in large doses. Dow con 


the 


that 
ol 


ceived trom him 


tend average madividual 1 


than is normally re 
in the 
ck clopm nt of the 
ke 
the 


ipable 
usual Cautiou 
ouny 
the early 
the task 


operating a 


Chivitiect 

days of 
of build 
new plant 
relativel 


on kk immed in 
Division 


ind 


whe n 


Wil thrown at a yroup ol 


untried coll vyraduate 
inthe 1200 


evident 
pl int 
today 


Phew succes 1S 
of chemical 
Divisn 
lates th One 
tilled the 

the early da 
the me tithe 


the 


mn Now 16 Cal 


younystel 


Mmanavement 
till, in man 
Hut 

multiphed and the average 
the 12 


management, 


lop 
their re 


pon 


ive of 
level 


group he id or second 


onl Hf) 


Individual initiative on the job is 


recognized and encouraged, [echnical 
pers nnel in charge of operating 
unit for ex mple have great latituck 
in the performance of their duti 

Dow dor not have a central tech 


Le 
| 
_= 
6 63 | 
- 


conned of opportunity for MENT 


nology department to solve knotty 
problems in unit operation—it’s the 
function of the man in charge and his 
responsibility alone. He is expected to 
experiment and make changes in his 
unit that will result in more efficient 
operation or lower costs. The fact 
that many units in the plant are now 
capable ot operating above design 
capacity is proof enough that the sys 
tem 1s profitable. More important, the 
person in charge of the unit takes a 
personal interest in improved opera 
tion. His duties extend beyond “just 
keeping the unit running.” 


Communications 


Dow believes in supplying informa 
tion to those who need to know. The 
company encourages cooperation and 
two-way communications by 
@ Keeping everyone aware of what's 

going on, as far as is realistically 

possible 

Defining objectives clearly tor the 
division and its major groups 

@ Encouraging individual thought and 
initiative 

Communications do not follow a 
rigid, formalized pattern. Responsible 
directly to Dr, Beutel is the Texas Di 
visions operating board which meets 
regularly once a week to discuss di 
vision-wide problems and present rec 
ommended solutions, Dr. Beutel gives 
regular reports to this board on his 
return from the meetings of the Dow 
board of directors, including not only 
fexas Division matters, but matters 
affecting Dow Chemical Co. as a 
whole 

As much of this information as 
possible is passed down the line so 
that the people who need to know are 
made aware of the over-all picture 
and the relation of their operations to 
these developments 

Other specialized committees serve 
us important mediums for generating 
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HOW DOW DEVELOPS PROFESSIONALISM 


and relaying information to various 
management levels. These committees, 
by the way, are not set up to reach 
compromises; they are set up to filter 
out and crystallize the good ideas that 
most people have 

Each of the Division's department 
heads has formulated how his group's 
functions are organized, what the 
group's objectives are, and what these 
objectives contribute to the = attain- 
ment of the Texas Division's objective 
as Outlined by executive management 
Each technical employe is pointed 
at achieving the division's objective 

Clearly defined organizations are 
outlined for each department Ihe 
intent of this manual is to convey 
to department members, department 
administration and company manage 
the department's objectives, 
ganizations, policies, procedures, pro 
grams and philosophies together with 
a comprehensive description of the 
prerequisites, qualifications, duties 
responsibilities and requirements tor 
advancement to every departmental 
position,” says the Engineering De 
partment, which has detailed its prac 
tices more formally than other Texas 
Division departments. 

Inter-departmental understanding is 
encouraged, One department, for ex- 
ample, holds a monthly meeting and 
invites the head of some department 
to discuss his department, what he is 
doing, why he is doing it that way 
Further understanding is accomplished 
by the occasional interchange of em- 
ployes. This temporary “farming out” 
of a design engineer, for example, to 
an Operating department will make 
him more aware of the operations 
problems and more capable of mak 
ing better unit designs when he re- 
turns to his regular job 

Duties are switched occasionally 
within departments. No set pattern is 
followed, but a rotation of personnel 
within a department, it is felt, will 


A fran, 


Wo. 
° Way COMMUNICATIONS system 


result in a better understanding of the 
other fellow’s problems and job and 
will create a corps of well-rounded, di- 
versified individuals 
Good communications are a two- 
way proposition. fo be sure, Dow has 
an authoritative line of command, but 
it wants its people to think and speak 
what's on their minds. Of the operat 
ing board which reports to the gen 
eral manager, Dr. Beutel says—‘I’m 
glad to be able to say that the operat 
ing board is composed of argumenta 
live, free-spoken people whose votes 
are rarely unanimous. When they have 
argued a problem, a surprising amount 
of information has been developed; 
generally the information is directly 
beneficial to the Division.” 
Frankness is stressed in the supervi- 
sor-subordinate relationship. Al! work- 
ers are entitled to know directly, but 
privately, from their supervisor just 
how they stand in the supervisor's es 
tumation. All members of the organi 
zation should know the methods used 
in rating individuals and jobs and be 
confident that personal opinion and 
prejudice have had minimum influ- 
ence and that the persons forming 
the ratings are competent”—from the 
Engineering Department manual 
These ratings are the result of semi 
annual reports on each individual in 
that department made by the indi 
vidual himself as well as by his super 
visor, which effectively serve to 
(1) maintain a running record of 
each man’s accomplishments as 
seen from both the employe's 
and supervisor's viewpoints 
(2) reward performance on_ the 
basis of a man’s over-all rec- 
ord, rather than what happened 
last week or last month 
(3) improve employe-supervisor re 
lations through better employe 
evaluation 
Most important, in this department 
the employe’s rating and his person 
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initiative 
ivi 


RECOGNITION of in? 


nel tile 
Other 

file 
ment 


are open to him at any time 
the 
depart 


himself 
the 


employe s 


than the employe 


only by 


the 


may be seen 


head and line 


Recognition of 
Individual Initiative 


Among other factors, these semi 


annual reports on each Engineering 


Department employe stress an objec 
On the 


supel visor 


tive evaluation of his initiative 
check list 
as a guide in rating his subordinates 


furnished each 


are the following points: initiative and 
ability 
(ability to plan and carry out work 


organizing self-starting energy 
Imagination 
to make 
for doing things in original and im 
proved ways); flexibility (adaptability 
and receptivity to changes, new prob 
lems, new 

With a premium imagination 
and originality, each employe has the 


systematically ); inven 


tiveness (ability suggestions 


ideas ) 


on 


feeling that he is indeed a member of 
the team and that his suggestions are 


welcomed 


Personnel Testing 


“$ A scientific approach to the prob 
lem of proper placement and handling 
of people was begun by the Texas Di 
vision 1948 


in A firm specializing in 


industrial psychology, Psychological 
ot 


called in as consultant 


Services Institute Houston, was 
They he yan by 
testing each Division supervisor down 


testee 


I hen each 
test 


and including, foremen 
had the results of 
plained to him; what 
about the person’s makeup 


his 


his cx 


was discovered 
his per 


sonality and his 
and weak 


step in 


interests strong 
the 


in 


first 
the 


given 


points. This was 


educating supervisors 


use of test results that later 
all 
itself 


cess which enabled the supervisors to 


were 


to Division employes. Education 


was an unhurried, careful pro 


make intelligent use of test findings 
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Personnel TESTING 


lesting generally investigates thre 
factors: intelligence, aptitude and tem 
peramental maturity Propet use ofl 
the results enables Dow to make a 
calculated choice in filling a given job 
and gives some assurance that the 
employe will be reasonably well ad 
justed in that job. Although this elimi 
nates the dart-board method of pro 


motion, it is not a punch-card method 
test findings are merely one of many 


factors involved selection. In 


in pro 
motions and transfers, especially, the 
Dow record of the employe counts 
heavily 

As for the non-supervisory profes 


sional employe, he is given opportuni 


ties in responsibility and pay without 


hecoming a musfit in the supervisory 


line. The Division management re 
ognizes that he can make a greater 
contribution in a position where lit 


interests he than as an unhappy super 


VISOT 


Supporting Staffs 


Each department has a 
iff 


non-techni 
handl 


cal supporting to non 


Here is Dow's five-point 
program for 
professionalism: 


®A planned program of opportunity 


for self developm nt 
®A frank, honest two-wa ommu 
nication system 


®Recognition of individual initiative 
*Scientific 


vyuirdance 


personnel testing and 


well-organized supporting staff 


A well 


gan; 


1 


technical work. By treeing the techni 
cal person of much non-technical ce 
tail, his special talents can be more 
etfectively used 

Ihe Texas Division's management 
do not consider this approach “a 
mushy-headed login al reform In 
tead, it is convinced that this is hard 
headed good busine lo back up 
ts conviction Management pont 
with prick to the growth of the Dr 


vision phenomenal even in this fast 
growth industry. From its beginning 
in 1Y40 he Division has expanded 


the production of over billion 
pounds a year of some 41 different 
chemical Ihe total investment today 
exceeds $200 million, with $45 mil 
lion more scheduled tor future expan 
on 

Manpower turnover in the techni 
cal ranks has never been a probl m at 
Dow, which ts indicative of the a 
ceptance of these progressive person 
nel poli 

A low turnover enabl Dow to 
maintain a stable, loyal and efficient 
taff and enables the company to ex 
pand with a minimum of growing 
pains caused by lack of competent 
upervision 

Proper traming, opportunity and 
recognition combine to inspire a 2 
iy confidence that a man 18 com 
petent in his own job and that he 1 
ipable of handling a higher job 
Considered separately, these factor 
ire not enough to set Dow policn 


part from those of another compan 


ollectively the add up to a tru 
ense of professionalism unique in in 
dustry. The feeling that individual ins 
iiative recognized inspires enter 
prise imagination accomplishment 
na progr 

Professionalism ms not a cure-all 
works im om ompany may not 
york in nother hut the tutement 
that it work at Dow cannot be ce 
nied 
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PENTANE ISOMERIZATION, RECYCLE OPERATION, iv 2 HEXANE ISOMERIZATION, ONCE-THROUGH OPER- 
using Penex process 


ATION, using Penex process 


4 


For those higher octanes ... 


Penex-Platforming of Naphthas 


N THE red hot octane race, any- 
Table 1—Penex Processing of Mixed Pentanes and Mixed Hexanes | thing 


Pentanes—Recycle Penex Hexanes—Once-through Penex 


tion can be ignored. Hence, an old 
Processing Processing art (isomerization) has been modern- 
Products Products—— 
ized to take its place among other 
heed, Iso Hexanes Total Feed, WHexane Stabilized Total high-octane processes 
Mixed Pentane and Liquid Mixed Splitter Reactor Liquid Universal Oil Products Co.'s re 
Pentanes Fraction Heavicr ProductsHexanesOverhead Effluent Products cently announced Penex isomerization 
VYoeld vol 100.0 91.0 6.0 99.0 100.0 42.5 54.5 97.0 
F-1 octane, clear 92 91.3 83.1 90.9 62.0 12 8 0 144 process uses a fixed-bed, platinum 
Vl tcc THI 95.2 102.8 968% 102.7 RS.0 96.0 92.0 93.8 containing catalyst in a hydrogen at- 
Reid Vapor Pressure 1k? 21.7 12.4 71.1 6.1 15 74 15 


mosphere. The catalyst does not need 


regeneration, and only a single heater 
Table 2—Properties of Typical Virgin Feed Stocks for Penex and/or ni single reactor are needed. Best 
Platformer Processing results are with recycle operation 


with product yields around 99.5% 


Natural Arabian Wyoming 
Gasoline Straightrun Straightrun 
Feed Stock Borling Range, C,, to 340 C,, to 460 C,, to 400 Why Isomerize? 
(. Fraction 
Vol.% of feed stock $0.0 110 15.6 Straightrun naphthas are loaded 
Isopentane, vol 47.5 44.1 47.9 with low-octane normal pentane and 
vol 32.5 hexane, remaining mostly un 
‘ 3 ~ « S 
<3 7 | normal hexane, remaining m«¢ 
Octane, F-1 tcc TEI 06.6 044 95.1 changed during catalytic reforming 
Total sulfur 0.012 0.006 Normal pentane has a research clear 
apg octane of only 61.7 and a leaded value 
Wf feed stock 0 92 
Cyel of only 85.0, while normal hexane has 
Dimethylbutanes. vol SR 12 17 octanes of 24.8 and 65.3 (research 
Methylpentanes, vol‘ 14.8 9? 6.7 clear and leaded respectively ) 
Hexane, vol 35.5 45.5 36.3 Isomerization increases pentane 
Methyleyclopent ol. % 8 
we —, » 18.1 octanes to 92.3 (research clear) and 
Henzene, vol 2.7 1.3 
Octane, F-1 clear 60.8 “S| 616 103.5 (research with 3 cc TEL). Hex 


Octane, tcc THI 85.7 


82.1 86.1 ane octanes show an even more spec 

Total sulfur O.1SI OO 0.005 tacular jump. Clear research octanes 

tock of the major isomers (2,2 and 2,3 di- 
Perefina vol <6 methylbutanes, 2 and 3 methylpen- 
Aromatics 8 18 4R tanes, and methylcyclopentane ) range 
Naphthenes 6 13 6 trom 73.4 to 102.6, and the leaded 
cleat 55.2 research values (with 3 cc TEL) 
Gravity, *API @ 60°} “0 579 a4 range from 93.1 up to 107.8 (the 
Av. Molecular weight 1Oo i! 108 highest being 2,3-dimethylbutane and 


the lowest being 2 methylpentane). 
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PENEX + PLATFORMING 


LEADED OCTANE NUMBERS 
3m) TEL Gal 


PENEX + PLATFORMING 


CLEAR OCTANE NUMBERS 


PLATFORMING 


YIELD OF 


Fig. 3. NATURAL GASOLINE OCTANE- 
YIELD IMPROVEMENT using Penex- 


Platforming 


Penex Isomerization 


For pentane isomerization, mixed 
pentanes have hexanes removed before 
the reaction (see Fig. 1). Operation 
is recycle, with separator bottoms re 
turning to the pentane splitter. Table 
| shows the octane improvement from 
pentane isomerization 

Hexane isomerization, on once 
through basis, is shown in Fig. 2 
Isomers are removed and low-octane 
hexanes reacted. Table | shows typical 
octane improvements for hexane iso 
merization on once through operation 
Recycle operation can be used tor 
hexanes, returning stabilized reactor 
effluent to the feed hexane splitter, to 
give even higher octane product 


Penex-Platforming 


Combining the Penex and Platform 
ing processes gives higher product oc 
tanes while operating the Platformer 
at reduced severities, thus increasing 
overall process yields 

Examples of Penex-Platformer proc 
essing of a natural gasoline, an Ara 
bian straightrun, and a Wyoming 
straightrun by (1) Platforming alone 
and (2) by Penex-Platforming (Fig 
6) are shown in Figs. 3-5 for feed 
stocks described in Table 2. All ex 
amples are based on ( naphtha to 
the Platformer, and show increased 


octanes 


Based in part on data in paper by H. W 


Grote entitled lomorrow's Products fron 
Pennsylvania Grade Crude,” read before the 
Pennsylvania Grade Crude Assi June 


13, 1956, and paper by D. H. Belden er 
titled “Penex Plus Platforming An kco 
nomical Path te High Octanes released by 
Universal Oil Products Co., June, 1956 
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PLATFORMING 


Fig. ARABIAN STRAIGHTRUN 5 WYOMING STRAIGHTRUN OC.- 
TANE-YIELD IMPROVEMENT usin: TANE-YIELD IMPROVEMENT 
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PENEX + PLATFORMING 
LEADED OCTANE PRE + 
NUMBERS PLATFORMING 
LEADED OCTANE — 
NUMBERS 3m} TEL Gal 
3m] TEL Gal PLATFORMING 
’ PENEX + 
PLATFORMING 
PLATFORMING 
PENEX - | 
A 
NUMBERS 
“7 PLATFORMING 
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TAL Cs + GASOLINE (BASED N TOTAL VIRGIN GA Nt 


Penex-Platforming Penex-Platforming 
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Fig. 6 -PENEX-PLATFORMER COMBINED PROCESS for increased product yield 


Table 3—Operating Costs and Profits from Combined 


Penex-Platforming 
(10 000 ! total feed to combined units) 
Increased Operating Costs (1) fa Arabian Wyoming 
ities Low 
Maintenance axe x | ‘) 
Miscellaneous charye 
Total Increase in Operat Lou 41.740 
Additional C.+ Gasoline Blend, 
Octanm ke led 
Net Value of Additional Gasoline, * 
Deduct for 
Fuel value of product for 
to ga MM B 
Increased operat 44) 
vel incr 
deducting 
‘) 
Additional Capital Investment 1). 000 $1,250,000 
Payout on Investment, yrs 19 { 
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Maintenance Stands On Five Legs 


It needs support from Management, Operations, 


S maintenance department 
needs more than managerial abil- 
ity, technical know-how, 
skill to do its job 


active 


and craft 
Maintenance needs 
from 
Purct 
chasing 


support Management 


Operations Engineering 
and Construction 


With the 


maintenance 1s 


and Accounting 
that 
largest 


recent recognition 
one of the 
controllable cost factors in refining op 
erations, much emphasis has been 
placed on improving maintenance et- 
ficiency. And a lot of this 


can be attributed 


improve- 
ment to changes 
within the maintenance departments, 
but it would not have been possible 
without 


contributions by other de- 


partments 

Ihe maintenance department in to- 
day's well organized 
group of highly skilled engineers, fore- 
men and primary 
function is to protect the company’s 
investment in 
plant facilities 
ganization is the 


refinery is a 


cralismen, whose 


mechanical equipment 
Within the or- 
managerial 
technical knowledge 


and 
ability, 
and craft skills 
maintain all of the re- 
finery equipment in sound operating 
condition 


necessary to 


lo accomplish this and to continue 
to improve, maintenance needs the 
continued support and cooperation of 
many other departments and groups 
throughout the refinery and company 

Here's how the other de 
partments can help maintenance do 
its job well 


each of 


Management 
Support 


Equal status. We expect company 
management to place the maintenance 
department in an operating sphere 
equal to that of Operations. We can 
not successfully as just a 
“service department” whose sole func- 


operate 
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Purchasing, Engineering and Accounting 


By GEORGE B. SNYDER 
Union Oil Co. of Calif. 


tion is to do whatever the operators 
think is Best functioning 
can be Maintenance ts a 


necessary 
secured if 
major spoke, and an equal spoke, in 
the wheel of operating the refinery 
Capital. Along with this recognition 
we look to management to supply us 
with capital to provide the tools to 


do our job; well equipped cen- 
tral shops, transportation equipment, 
cranes, impact wrenches, air hoists, 


etc. Only with the most modern me- 
chanical aids can today’s large, com- 
plicated units be maintained efficiently 


Standards. Having the tools we then 


want to know to what standard the 
refinery is to be maintained. There 
should be a well established, long 


Meet the Author 


George B. Sny- 
der, Superintend- 
ent of Mainte 
nance, Union Oil 
Co. of Calif., Wil 
mington, Calif., 
was born in 1916 
He received a de 
gree in Mechani- 
cal Engineering 
from Stevens In 
stitute of Tech 
nology in 1938, 
and then joined Union Oil's Los An- 
zeles refinery 


Mr. Snyder 


He has held many positions includ- 
ing Laboratory Inspector, Stullman’s 
Helper; Laboratory Chemist; Drafts- 
man Assistant Engineer, Maintenance, 
Maintenance Area Foreman; Assist- 
ant Chief Refinery Engineer; and in 
1951 took his present job. He's in 
charge of 75 foremen, engineers and 
planners who supervise about 200 
Union Oil maintenace men and 200- 
600 outside maintenance contractor's 
employes used to meet peak mainte- 
nance demands 


range, “standard of maintenance” pol- 
icy. We should know in general how 
well management equip- 
ment and maintained 
over a long period of time. Skimping 


expects the 
facilities to be 


on repairs and replacements one year 
to meet an inadequate budget will 
cause for greater expense in the years 
to follow 

Morale. Our maintenance super- 
visors can do a far better job of weld 
ing together a 
of craftsmen 


smooth working team 
with high morale if 
their efforts are backed up with sound, 
well administered, medical, insurance, 
and retirement plans and most of all 
a workable union Mainte- 
nance supervisors should be consulted 
on pending contract changes and take 
part in contract negotiations 


contract 


Operations 
Support 


Cooperation. Most of the mainte- 
nance department's work is on the 
operating units, and full 
of the operating 
must 


cooperation 
departments Is a 
[his points up two of the great- 
est needs—the recognition of the value 
and importance of a well managed 
maintenance department and its stature 
as an equal in the operation of an oil 
refinery. However, this recognition 
and cooperation must be earned by 
giving thorough, efficient maintenance 
service and maintaining a very high 
quality of work performance 

Planning. Planned work can be done 
more efficiently and cheaply than 
“rush” or “emergency” work. The 
basis for all maintenance planning ts 
a yearly turnaround schedule that ts 
adhered to after it is established 

The only thing more demoralizing 
maintenance organization than 
having a turnaround canceled just as 
it is all planned and ready to go is 


to a 
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middle of a 
another unit 
unexpectedly 
ule must be 


to be in the 
and have 
our lap 


major one 
“dropped in 
Such a sched- 
worked out jointly be 
tween maintenance and operations and 
full must be 
the problems of both 

Day to 
should 


consideration given to 


day maintenance work 
planned. lo do this 
work requests should state clearly and 
what 


also be 


and should 
a realistic completion date 
They 


concisely is Wanted 
have 
should be issued as soon as 
a problem is discovered so that every 
job isn't a Work re- 
“what” ts 


should be left 


rush order 
quests should state clearly 
wanted—the 
to maintenance 
Preparation. 
scheduled it 


how” 


After the 


is essential 


work is 
that the op- 
erators have the equipment shut down 
and depressured when the maintenance 
men arrive. Waiting for equipment to 
be prepared for maintenance is one 
of our greatest time losses. Conversely 
maintenance must be prepared to start 
the work on time and to complete it 
within the estimated time 

Operators should know the 


of thei 


limits 
demand 

Much unneces 
work 
avoided by eliminating 


equipment and not 


more than it can do 


sary could be 


maintenance 
check the in 
strument” calls resulting trom operat 
kicked off.” 


lurnarounds and individual equipment 
should be 


ing upsets or “the motor 


scheduled before 


fouled or 


repairs 
equipment is damaged be 


yond economical repair 


Stores and 
Purchasing 
Support 


Ihe availability of the right ma 
terial at the right place at the right 
time is one of the keys to economical 
this function 


maintenance, and for 


we depend on the stores and pur 
chasing departments 

Stock. 
parts and materials must be on hand 
to take 


determination of 


Adequate stocks of repair 


care of normal repairs. The 
this minimum stock 
should be a 


joint responsibility — of 


stores and maintenance, but once the 
stock level is established, maintenance 
should be sure of finding the material 
in the 

With 


usually materials 
with plenty of lead time and then de- 


warehouse when it ts needed 


good planning maintenance 


can order special 


pend on purchasing to deliver them 
when requested. When delays are un- 
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avoidable maintenance wants to know 
far enough in advance to change plans 
or make subsititutions 


Great savings could be made in 


maintenance costs if equipment such 


aS pumps, turbines, valves, etc. were 


purchased from a few reliable manu 
facturers and 


less “shopping around 


done. Having reasonable 


makes of 


were num 


bers of equipment greatly 
stock of 


more 


reduces the spare parts re 
quired; even 


duces the 


important, it re 
training and knowledge re 
This 


reduc 


quired by maintenance craftsmen 


last item is very important in 
time and eliminating costly 
mistakes. In any 
of equipment 


without first 


ing repair 


case, no new type 


should be purchased 
consulting the mainte 
nance department 

Service. 
eventually needs repall 


Even the best equipment 
When it does 
we prefer to have equipment of the 
manufacturer who gives the best serv 


ice; prompt delivery of parts, com 


drawings, reliable service peo 

More considera 

factors at the 


purchase would greatly reduce main 


ple, local shops, et 


tion of these time of 


tenance costs 


Design and 
Construction 
Support 


One of the 
improvement of maintenance 


greatest areas for the 


ness 1s in the design and construction 


of new facilities. Maintenance super 
visors and engineers have collected a 
wealth of information on the perform 
ance and reliability of various types 
of mechanical equipment and are in an 
excellent position to advise on the 
turbines, instru 


installations. All 


store of 


selection of pumps 
ments, etc. for new 
too often this knowledge | 
overlooked 

Design. lo effect substantial reduc 
manhours 


tlons in expended on turn 


arounds and other maintenance jobs 


units must be laid out with ready ac 
cess to all major equipment by 
straddle trucks, fork trucks, and other 


mechanical Adequate 


crane 
aids built-in 
cranes should 


be provided to handle exchanger 


monorails, hoists, et 


bun 


dles, pumps, slide-valves and other 


heavy pieces of equipment 
Standardization. Viuch must still be 
done to standardize and 
bundles, pumps 
and bubble decks. For 


maintenance would be greatly simpli 


type 


of exchanger heater 


tubes instance 


Maintenance Needs Support & 


fied if there were only five or six dif 
ferent standard tube bundles in an op 
thirty 
Adequate spares could then be main 


erating unit instead of ten to 


tained and used on turnarounds, thus 


greatly reducing down-time 


Spare 
bundles would be ¢ leaned and retubed 
between turnarounds. This type of 
standardization could be apple dl plant 
wide and would reduce parts inven 
tories as Well as simplify maintenance 

Engineering help. In our day to day 
work we «ck pend on to 
help us with our more difficult engi 
neering and material selection prob 
with clear 


simple drawings and specifications that 


lems and to supply us 
the craftsmen can understand and fol 


low in the field 


Accounting 
Support 


Last but not t, to measure our 


eflectiveness and to act as a guide to 


its continual improvement we depend 


on simple, accurate cost records from 


the accounting ce partment. Our needs 


are of two typ (1) monthly cost re 


ports for overall eflectiveness meas 


urement and budget control purposes 


and (2) 


individual job costs for use of the 


by departmental management 


maintenance foreman 
The first need is supplied by month 
ly maintenance cost statements broken 


down into types of cost and into the 


various refinery accounting units 


Ihe second promote accurat 
job costs for the use of the 


actually 


mainte 


nance ftoremen i more ef 


fective in reducing costs but only if 
these 
atels 


is probably 


immedi 


interest 


costs can be obtamed 


after a job is completed 
nothing of 
foreman than the 
that he com leted 
Because the 


Wit h he ha 


Ww a cost on a job 


40 to 60 days ago 
factor over 


lubor dol 


eliminated from hi 


main Cost 
control 1s 
lars can be report 


and a simple comparison of manhour 
expended to dat ind manhours esti 


ould hy 


main effort in cost re 


mated for eac h job 
each day Hy 


duction can 


upplied 


then be directed to rr 


ducing manhours consumed on 


titive 


rep 
and recurring jobs 


Please turn page for 


The Maintenance 
and Construction 
Problem Cornet 


‘ 
Problem Corner | 


Petroleum Processing’s Maintenance 


and 
Panel answers your questions in this regulor monthly fe aad 


Should You Use Steam-Air Decoking ? 


Petroleum Processing’ s M&C Panel tells 


relative advantages and techniques 


What are the advantages of 
cleaning furnace tubes by steam- 
air decoking over other methods 
of cleaning? 


Refining, Mid-C ontinent 


Steam-air decoking is popular be 
cause it is effective, simple and saves 


in downtime and 
hours. However 


maintenance man- 
there are some dis- 
advantages 

No two furnaces respond to burn- 
ing the same way. As a result, steam- 
air decoking is more an art than a 
scrence, requiring experienced person- 
nel to prevent coil damage and loosen 
ing of rolled joints 

There are considerations other than 
technical in choosing steam-air de 
Fach case is a problem for 
individual 


coking 
refinery analysis, depend- 
available, other 
work on the heater, maintenance man 
power, labor relations, etc 

Some advantages over mechanical 
cleaning, when using steam-air decok- 
ing, are 


ing upon downtime 


@ Less downtime. Feed stock can 
be cut and decoking begun quickly 

@ Decoking is possible while fur 
nace is on stand-by, making furnace 
readily available for emergency serv- 
ice 

@ both and 
cleaned. Mechanical cleans tubes only 

@ Usually less metal loss or 
age to machined areas 


@ Sometimes 


tubes headers are 


dam- 


steam-air decoking 


is the only practical cleaning method, 


especially for small diameter tubes 
with heavy coke deposits 
@ Furnace life extended. Has a 


fairly even temperature whether op- 
erating, on hot stand-by, or decoking 

@ If steam-air decoking is planned 
in advance, 
with welded 


headers 


heater 
bends 
giving 


can be designed 
instead of rolled 
investment, less 
circuit pressure drop, and elimination 
of roll and plug leaks 

@ Large savings in 
chanical drill equipment 


less 


needed me- 

@ Steam-air decoking often done by 
operators, freeing maintenance person- 
nel for other work 


@ Less labor. Eliminates opening 


furnaces, unplugging headers, turbin- 
ing, plugging and testing 

@ No disagreeable noise, and no 
coke dust in air or unit 

@ Older furnace tubes, softened or 
carburized, likely to fail by impact of 
rattler-type mechanical cleaning equip- 
ment 

@ Savings for 
coked 
over 


cleaning normally 
around 30% 
mechanical methods 

Advantages over chemical cleaning 
are also inherent in steam-air decok- 
ing. They include 


heaters can be 


@ Chemicals cannot remove many 
deposits 


@ Chemicals 


need excessive time 
to remove most coke deposits 
@ It is more difficult to control 


chemical coil cleaning 

@ More unheading and checking 
time needed for chemical cleaning 
from uncertainty of effectiveness 

Disadvantages of steam-air decok- 
ing must not be ignored. Carelessness 
can damage a furnace seriously. Some 
of the disadvantages are 

@ Heavy coke deposits may plug 
tubes through coke deposits spalling 

@ No work can be done on heater 
auxiharies while decoking heater 

@ Loosening of tube rolls in head- 
ers reported many times 

@ Early tube failure sometimes 
blamed on damage from decoking 

@ Cleaning results are variable 

Panel members have described some 
of their experiences and techniques 
for steam-air decoking this way 

Some leaky tube rolls are often 
found after decoking. One Panel mem 
ber’s procedure is to test each coil 
after decoking, and very lightly roll 
the leakers. After three or four de- 
coking cycles on a coil, all tubes are 
opened and mechanically drilled to 
remove light scale and ash. 

Furnace tube decoking has 
used for 


been 
five years on another Panel 
member's furnaces. His procedure in- 
volves an initial spalling period, steam- 
ing furnace tubes with burners lighted, 


varying outlet temperature between 


800 and 1000°F to contract and ex- 
pand tubes, breaking coke-to-metal 
bond 


Furnace effluent is water quenched 
to settle dust, prevent fires and permit 
visual control. The spalling period is 
6-24 hours. 


Steaming is reduced to a metered 


rate as effluent becomes clear. Outlet 
temperature is kept at 1O000°F and 
metered air is introduced. Air is about 
10% of steam to give about 240°F 


temperature rise at the burning point 
Air can be increased if furnace con- 
struction materials permit 

Steam, the cooling medium, must 
be controlled closely for The 
steam-air decoking continues until ef- 
fluent is clean again 

Visbreaker furnace decoking is re- 
ported by another Panel member. The 
procedure is to install a burner mani- 
fold after furnace blowdown 

Steam, at 2000 Ib/hr, 
furnace through the burning mani- 
fold. Burners are fired to bring fur- 
nace to 600°F. Effluent is watched to 
see when 


safety 


enters the 


all oil is out of the tubes 

When all oil is out of the furnace, 
steam is cut to 60 psig on the burning 
manifold gage, and water cut into the 
effluent line to quench it 

Ihe furnace temperature now may 
be raised to 900-950°F. Pressure in 
the tubes furnace tempera- 
ture rises, so the 60 psig is held by 
controlling the steam 

After pressure and temperature are 
level, pressure is raised to 70 psig by 
adding air to the burning manifold 
Steam and air are 
on the recorder 


rises as 


observed closely 
from here on 

If traces of black-gray do not show 
in the effluent after 30 fur- 
nace temperature 1s slowly 
(10°F at 15 minute until 
black-gray traces show 

As effluent 
should be watched closely. Tube color 
should never exceed a dull cherry 
red. It is advisable to decoke at night 


minutes 
raised 
intervals) 
dark, 


becomes tubes 


with lights out to see the color better 
Furnaces have been ruined by decok- 
ing during the day. Dull cherry red 
means a good clean burn. Effluent will 
stay dark until the furnace is clean 

Burning progression can be follow- 
ed visually in the furnace, because as 
coke is burned out, tubes will return 
natural After 
decoked, it is wise to open the header 
and blow the tubes out with au 

Small carbon deposits remaining in 
tubes after decoking are removed 
easily with a wing polisher on a tur- 
bine. Tube roll touch up is often 
needed after the burning. 


to a color. tubes are 


Manpower savings by steam-air de- 
coking, compared to prior mechanical 
methods, were impressive. Time 
cut from 144 to 60 hours 

A thermal cracking still heater de- 
coking case history is reported by an- 


was 
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other Panel member. The heater is Comparative Costs—Steam-Air Decoking vs Air Turbine Cleaning 
a vertical Deflorez with 152 tubes, 


hermal crackine still heater) 
3.45-in. ID, 4.25-in. OD and 35-f 
lengths. Tubes and bends are 4-6% Air Motor Cleaning Steam-Air Decoking 
chrome—0.5% molybdenum with Labor 9959.55 $33.64 
le headers ; 1 fi Utilities 
mule-ear headers and terminal fittings . 14.69 144 
Air 
Adapters were made to connect Sean 298.65 
plant air and steam to the cracking Fuel 223.00 
, 
coils, both lines having a 0-200 psi Electricity 12.00 


t 
gage on the inlet to each coil 14.00 
[he outlet line carries exhaust from Material 


both coils to the heater stack, and . 
has a 0-100 psi gage Total sch —— 


200.00 


Iwo return bends have sampling 

connections for orsat analvsis psig when the furnace reaches 900°] will burn out, causing leaks which 
After the still is shutdown. th Then furnace fires are shut off and show during post-decoking pressure 

heater is given a one hour st ming air and draft reduced to a minimum testing. It is necessary to touch up 
< a one ne Ca ‘ 

Steam to the coils is reduced slowly several of these rolls after decoking 
through the fraid lines (from the out- ; : : 
let of the coils to the inlet), then a finally shut off 30 minutes after fires The entire burn-out procedure will 

oO 
5 hour steaming from the inlets to the “'©‘ ft take 18-20 hours (including 
tower. Next, the steam is shut off. the After steam to coils is off, burn-out 
release valve at the tower closed. and manifolds can be removed and con 

« « « AT 
. ventional plugs and bends installed 
pressure released through the fraid — - Moe Steam-air decoking costs are much 
line bleeders During dismantling, the transfer line ' ld 
to the tower is cleaned with an air lower than mechanical cleaning ce 


piping 
before and dismantling after) for nor 


mal coke deposits 


The outlet plug at the steam-out 
connection, both coil inlet plugs and 
return bends between tubes No, 74 


and 75 are removed, then burn-out 
for tightness. Coke in the tube roll figures are shown in the table 
equipment connected 


driven motor because labor for the burning method 
Set lock screws often loosen during 18 Only for connecting and dismantling 
burn-out, and should be hammer tested — burn-out manifolds. Comparative cost 


Steam is started to the coils at 3000 
lb/hr/coil (or 60 psig on each inlet) 
Ihe heater is fired and furnace heated 
to 1150°F over a three hour period 
As the furnace heats, coil inlet pres- 


sure is allowed to reach 70 psig, which Let the M & C Panel 


is then held by reducing steam to 
the coils 

When the furnace reaches 1150°F, Answer Your Questions 
inlet pressure is reduced to 68 psig by 
cutting steam, then raised to 70 psig 
with air. Coke then starts to burn The 12 members of our new M&C Panel have agreed to 
Both coils usually burn 4-5 hours with 
14-16% CO, in the exhaust gas. When 
CQO, starts decreasing, the furnace is 
heated slowly to 1200°F to again 
speed burning 


give answers and opinions on maintenance and construction 
questions sent to PETROLEUM PROCESSING 


Please make your question specific on some phase of main 


tenance and construction. Include a sketch or drawing if it will 
Overheating must be prevented. The help. Send as many questions as you wish—but please limit each 
desired cherry red color can be seen : 


‘stion to a single subject. Address them to 
better by feeding excess air to the question 


furnace burners, which, when burn- Maintenance and Construction Editor 
ing fuel gas, give a short blue flame 


PETROLEUM PROCESSING 

If color is lighter than cherry red, 
burning is too rapid and air should 330 West 42nd Street 
be shut off or reduced New York 36, New York 

As burning slows, steam is gradually 
replaced by air. When coils are Questions will be sent to the Panel members without identify 
eventually on all air, and exhaust CO 
down to 2-3%, the furnace is heated 
to 1250°F, and held for 30 minutes, 
or until exhaust CO, drops to 0.1- 
0.2%, indicating clean coils 

Air is replaced with steam for 10 
M&C Panel answer—is selected for publication 


ing the questioner. But please be sure to include your name and 
address so that we can send the answers directly to you 


The best questions and answers will be published each month 
in a new M&C Problem Corner—so please tell us if you wish 
to be kept anonymous in the event one of your questions—with 


roe other door of top and ape Our panel members are busy men. We can't guarantee an 
reader compartment is opened to F 

let the be ena Pl es answer for every question, but we'll try to answer as many ques 

tubes to prevent pulling tube rolls tions as we can 

while the heater cools. During this 


period, steam is reduced to reach 20 
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THEN MATCH THE JOB TO THE MAN; 


it's one of many ways to 


Boost Drawing Production 


1S DIFFICULT but possible. And 
| the more difficult your drafting 
work is, the more you will benefit from 
eflicient thinking. There are a number 
of ways you can improve your draft 
ing-room thinking, but they all take 
effort 

There are two approaches to the 
problem. The first starts with an analy- 
sis of the work to be done, the second 
starts with analysis of the draftsmen 
One of the goals is to match the man 
to the job 


The Designer's Qualifications 


The physical production of draw- 
ings requires a well-trained mind. So 
it’s essential that both a designer and 
a draftsman have finger-tip knowledge 
of projective, plane and solid geom 
etry, as well as trigonometry. With this 
knowledge he is able to express him- 


72 


By Promoting Mental Efficiency 


By ROBERT KERN 
London, Great Britain 


self freely in the language of drafting 
If a handbook 
when solving a basic drafting problem 
he cannot concentrate efficiently 
the technical part of his job 


man has to consult a 


on 


A thorough background in a spe 
cific engineering field beyond straight 
drafting know-how is desirable, almost 
to the point of being a necessity for a 
successful designer. To ensure smooth 
production, his technical qualifications 
should be greater than actually re- 
quired for the routine work of an en- 
gineering organization 

In any field of mental activity, ev- 
ery individual has a level at which his 
brain can react most effortlessly. Work 
is performed at this level with confi- 
dence because there is sufficient men- 
tal reserve to ensure reliable perform- 


Pi 


ance. It is like an engine that ts de- 
signed and equipped for a maximum 
output of 50 hp. Although it will not 
display its highest capability at 35 hp, 
it will operate easily, with a reserve 
power when needed. To load a man 
constantly the upper limit of his 
capabilities is as uneconomical as cm- 
ploying him far below the level of his 
technical qualifications 


to 


Matching the Man to the Job 


In general, drawing production pro- 
ceeds more smoothly when less pure 
engineering skill is required in the 
execution of a job. The reason for this 
is that simpler work is easier to organ- 
ize. It can be done with a minimum of 
mental effort, and more people are 
capable of doing it 

Production control becomes less ef- 
fective as the work gets more techni- 
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 Dratting Production Manual 1,8 

(pt 

ia 

= 


+ 
5 

fe 


cal. Productivity then depends greatly 


on the choice of the right man for the 
job. In making this choice tt ts helptul 
to devise some evaluation system for 
designers and the design assignments 
One such system its illustrated 

In this system, both the job and the 
designers are analyzed in the same 
way. The qualifications required for 
designing any job can then be matched 
directly with the qualifications of the 
designer best fitted for the job 

Here is how the charts work 

For example, Item 1, the “overall 
scheme” job is assigned to J. J. Bell, 
his overall qualifications most nearly 
fit the job assessment. However, Bell is 
requested to consult with Stern (who 
has added strength in design analysis, 
according to the manpower assessment 
portion of the chart) 

Another example: Item 2, 
tanks and fire dikes”, 
Stern, who is the only man with all the 
required qualifications—especially in 
vessel experience 

For further examples: Item 6, 
“pumphouse and manifold,” most 
nearly fits Brown's qualifications 


‘storage 


iS assigned to 


Item 5 fits Green, except for expe 
rience in material handling: and this 
he can obtain by consulting with Stern, 
as the assignment shows 

For most efficient production, men 
and jobs in the same or similar classifi 
cation are paired from these charts 
If necessary, it is better to employ a 
higher graded designer on a lower 
graded job than it ts to give it to some 
one rated below the job 

These points should be considered 
before any attempt is made to increase 
mental efficiency. The opportunity for 
fast and creative thinking must be 
available first 


Working Conditions and Work 


It is impossible to list all the factors 
that influence a man's mental effi 
ciency. However, one important factor 
is the physical conditions under which 
he must do creative work 

A drawing office is far from the 
ivory tower” where ideas are born 
and developed under ideal conditions 
But quietness, good light, adequate 
heating, and ventilation are control 
lable factors in a drawing office. Their 
presence will greatly increase output 
while clattering typewriters, poor light 
ing, crowded conditions, and even col 
leagues loudly discussing the job will 
divert the designer's attention 

Design work is a collective effort 
and friendly relationships between in 
dividuals are not only pleasant but do 
speed production Anything which 
saves annoyance promotes smooth pro- 


duction of drawings. This includes well 


designed furniture good drawing 
equipment comtortabl temperatures 
and the absence of nots 

It may be beyond the employers 
ability to influence the designer's men 
tal comfort, because of the influences 
of private life. However, there are 
some factors that affect an employee's 
mental comfort that the employer can 
control. These include: (1) the design 


ers earnings, (2) his interest in his 


work, and (3) his prospects for ad 
vancement 


Experience is Education 


A good engineer's education does 
not end when he has his degree o1 
diploma nor does any college grad 
uate’s. But it is especially true for the 
engineer who meets new technical 
knowledge every day 

Between education and occupation 
there is a basic difference that affects 
the mental outlook of new designers 
Colleges emphasize the theoretical ap 
proach in problem solving. In an en 
gineering Organization however, it 1s 


How Drawing for a New 
Project Breaks Into 3 Types 


1—Initial planning drawings, where 
most time ts used in solving basic 
engineering problems and arriving 
at fundamental decisions. The es 
sentials of engineering design are 
presented design philosophy and 
job specifications are interpreted 
and the overall economy of the 
plant layout is considered 
Information Is pre ented on 
drawings or sketches. Actual draw 
ing time is small. This work usually 
requires designers of broad expe 


rience 


2—Main structural drawings, where 
hundreds of problems still have to 
he settled. Design theorn plant 
economy in detail and engines ring 
requirements must be satisfied 
Plan and elevation drawings are 
prepared for shop and field use 
Ihe designer productive time ts 
split between drafting and mental 
work. Although it is not suggested 
that 


for these drawings they can be 


mental effort i required 


done by a designer of narrower 
experience 

3—Detailed drawings, where “break 
down” drawings are produced from 
reference layouts. Here the major 
effort is in the physical interpreta 
tion of layouts into final detailed 
drawings 
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the practical solution which is required 
the one that can be done most eco 
nomically. Also, the requirements of 
the engineering group are more spe 
cilized than those of the schools 
Engineering organizations can do 
much to ease the mental discomfort 
of the transition from scholastic train 
ing to industrial work, Systematic 
training and careful selection of prac 
tical experience can help 
Work in the field on other projects 
is an excellent opportunity for traming 
the new designer. Problems that arise 
daily on construction will quickly 
teach the best way of presenting a 
drawing so that all craftsmen can in 
terpret if Both young and old design 
ers can evaluate the effectiveness ot 
their work by seeing how easy it ts for 
the construction worker to read thei 
drawings. Even plant visits tor more 
experienced men in the drawing room 
have value. The designer who has a 
chance to see the result of his paper 
work may olten notice improvements 
or new ideas he can use in the tuture 
An urge for self-education will do 
much toward making a designer into 
the expert or specialist that is so often 
needed in an engineering organization 
The ability to answer most of the ques 
tions in a particular design field can 
be acquired by collecting theoretical 
and practical data, interpreting tt 
through an understanding of the basic 
details of the field, and learning how 
this data is applied in industrial plant 
operation and maintenance 


Using a Systematic Approach 


Adopting a systematic approach to 
designing can conserve and evenly dis 
tribute the designer's time. The ideal 
schedule is to maintain a constant 
speed of work, an even load distribu 
tion over the available time and to 
parallel the designer's energy supply 
and demand. Some designers, for in 
stance will tackle the more difficull 
problems in the morning when the 
brain is fresh; leaving the simpler work 
to the later part of the day. This ts an 
example of adjusting the mental work 
load to the hourly capability for great 
er mental efficiency 

Organizing constantly-used refer 
ences is another method of saving men 
tal effort 


formulas or calculations can be pre 


Frequently used design 


pared as concise tabulations or dia 
grams. Often, completely predesigned 
plant units and standard details can be 
filed for future uses. Information from 
manufacturer's catalogs can also be 
tabulated for ready reference, as sug 
gested for pipe fittings in Part | of this 


series. Any references that are used 
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Pump House Layout. 


a) Investigate 
c) Position 


eetablish sequence of pumps 


instrument panels, 


the sare center lines. 


c) Set dimension "bd". 


Set dimension "B", 


and sewer lines). 


(9) Set dinension "A", 


Line up discharge (and/or suction) nozzles, 
position relative to equipment, 


b) Keep suction lines short, 
ums and standbys symmetrically about colum centers. 


Establish size of purp and driver base (keep uniform if possible) 
Check and outline the extent of 
Space pumps symmetrically and equally, and in case of two rows, on 


a) When spacing, estimate piping and valves, give access between 
pumps and between pumps ana column center lines, 
b) Position control sets near to structural colum. 


Ketimate main access to pumps 
a) Check electrical cable trench requirements. 


b) Provide room for wwlerground lines (gland oil, cooling water 


(8) Proviie gulley between (or in front of) pumps. 


(10) Set elevation of floor and bottom of base plates, 


CONTROL VALVE 
ORIFICE RUNS 


ACCESS 

Lic 

oor 

CABLES 


GLAND OW COOLING WATER 


SECTION 


yumps, drivers, motor starters and 


Fig. 11 


A HELPFUL CHECK SHEET in the form of a design analysis saves time 


on later revisions and eliminates duplication of mental effort. 


often can be organized for efficiency 

Even the ability to use a library 
card-catalog, or the table of contents 
of books or manufacturer's catalogs, 
will ease mental effort. The ability to 
locate published information with a 
minimum of time and effort is impor- 
tant 


Problem Solving 


During a designer's active life, much 
time is spent obtaining fresh knowl- 
edge and keeping up-to-date with engi- 
neering developments. The method of 
applying this new engineering knowl 
edge when solving a problem adds 
much to efficiency. Even though most 
problems may be routine, a_ well 
planned approach to all problems 
should be perfected 

One method used successfully by 
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many designers consists of the follow- 
ing four steps: 
1. Recognize and define the prob- 
lem 
Establish a definite method of 
attack. This requires imagina- 
tion to sort out the welter of 
possible (and impossible) ideas 
Apply known methods for a pre- 
liminary solution. 
Check and evaluate before 
choosing the final solution. Dis- 
cussion of the problem with “an 
expert” may furnish a quick so- 
lution 
A well-trained designer is able to 

work through a problem by the short- 

est possible route. His drawings then 

reflect a final solution. But in finding 

that solution it is advisable to note 

where delays and inefficiencies occur, 

so that the next time a more efficient 


solution can be reached on a similar 
problem. 

It is handy to keep a record of de- 
sign development, showing the steps 
taken to evaluate a specific type of 
problem. Obviously, this has two ad- 
vantages: (1) work already done will 
not be lost on future problems, and 
(2) revisions and improvements in de- 
sign analysis can be made in later 
years, when either operating experi- 
ence or improved engineering develop- 
ments are available 

A helpful “tip” sheet, as that shown 
in Fig. 11, is a skeleton of a design 
analysis for a pump house layout 
Generally one typewritten page is suffi- 
cient for an experienced designer to 
map out the steps for a quick design 

Another reason for following such 
an outline is that the human mind has 
an unconscious inclination to “follow- 
the-leader” in thought patterns 
Throughout a lifetime, many of the 
thought patterns remain unchanged 
By keeping a record of problem analy- 
ses, erroneous or inefficient routine 
can be recognized and avoided the 
next time. 

The production of engineering draw- 
ings is actually quite similar to the pro- 
duction of manufactured products. In 
both, higher production efficiency re- 
sults from careful planning, separa- 
tion of operations into specialized 
skills, a continuous sequence of opera- 
tions, and harmonious working ar- 
rangements. 

Already, in some progressive organ- 
izations, the practice is to “assembly- 
line” and mass produce drawings in 
the interest of efficiency. This is pos- 
sible, today, only because the general 
level of technical capability is steadily 
rising. 

However, there are still instances of 
mismanagement of skilled technical 
labor in the drawing room, which lead 
not only to physical inefficiency but 
affect the mental! efficiency of the per- 
sonnel involved. When a designer is 
shifted from one job to another, before 
either project is finished, a great deal 
of the mental background work neces- 
sary for the physical drawing is wast- 
ed. Or, if a designer is used for routine 
work that can be handled by some one 
less skilled, i.e., preparation of mate- 
rial lists from drawings, mental ability 
is wasted. 

If less-skilled men are used for do- 
ing routine drawing room tasks, then 
the designer can be more efficient in 
the important jobs 

The third in this series of drawing 
production articles next month will 
suggest how the desiener can best ex- 
press himself. 
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SULFUR IS ALL OVER YOUR REFINERY. This schematic flow shows where it goes from crude still to final produet. For 


further economic discussion of this flow, turn to p. 84 


Sulfur in Gasoline 


an Keconomic Appraisal 


By MARSHALL SITTIG and GEORGE H. UNZELMAN, Ethyl Corp. An excellent earlier treatment of 


this subject appeared in 1942.°¢' The 


um here is to re-evaluate this picture 


/ Ht RE SULFUR GOES in the many of the problems the refiner al 


the light of 1956 petroleum proc 


petroleum processing plant the ready taced ‘ nv. the 1956 picture has a heavy 

sulfur problem goes with it. The ele High ulfur rud ontinued a nt on hydrogen——now available in 
ment itself or one of its many com nevertheless, to appear on the market tremendous quantities as a by-product 
pounds is a particular headache in in mecreasing quantities. On iuthor of italviie reforming 
gasolines. Though the reasons have ity!) felt this was partly a result of rhe future may actually hold still 
varied over the years, the problem ts more completions in deeper pay zon newe! ind entirely different tech 
sull a big one today where high temperature ind pre nique Processing petroleum — by 

Odor, tor example, was at one time sures in contact with metall ultich atomic radiation’ may convert the 
a primary consideration. Until some deposits favor the tormation of HS ulfuy to =o radioactive phosphorus 
time in the 1930's, there was a Fed and sulfur-containing hydrocarbon vhich decays fairly rapidly. Thus, to 
eral specification of 0.1% maximum As oil producers began to find it in morrow ulfur may well be trans 
sulfur in gasoline, adopted because creasingly difficult to ll ther high formed t ilchem 
sulfur compounds were “harmtul sulfur and sour crud many develop This report will cover the following 
Actually, much gasoline has been mar ed ther own refining tacility to al eneral lopi 
keted in this country with sulfur con orb production. A italyts rack Wh ulfur should be removed 
tents between 0.2 and 0.57, and much ing was developed, the gas oil content What forms sulfur appears in 
more in Europe having even higher of the higher sulfur crudes placed Where sulfur is found 
sulfur contents—all without serious them in a more att tive econom +—-How sulfur content may be de 


trouble.'°*' At present, sulfur content — position reased 
of 0.25% is a generally accepted up I he problem ol ulfu nm vasoline Ihe dollars and cents of sulfur 
per limit.''> today is basically an f il 

Sulfur problems have plagued sultur removal bein; istified U.S. gasoline pool information 
oil industry in one form or another marily by TEI iving Yet, it i Your own gasoline pool intor 
since the very beginning of crude oil complex problem, involving such ta mation 
processing, Both high sulfur crudes tors as chemical treating, reforming X-Sources of hydrogen 
and sour crudes were generally avoid severity, hydrogen utilization and sul ¥—-Fconomics of sulfur recovery 
ed before 1940 because they increased fur recovery 10) A selected bibliography 
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Why Remove Sulfur? 


To Lessen Odor 


The objection to gasoline possessing 
a sour odor is not as great today as 
however, drivers still do 


not like objectionable odors in their 
‘id 


it once Was 


cars 
From an odor standpoint, 0.005% 
sulfur 1s 


mercaptan permissible in 


most cases.'* 


) Even in congested areas 
with many multi-car garages, it should 
not be necessary to go below 0.002% 
mercaptan sulfur because of the odor 
problem. There is some question to 
day, however, whether 0.002% could 


be tolerated 


To Decrease Corrosion 


Corrosion is an 
for the removal of 
the refinery 


important 
sulfur 

and in the 
Elemental sulfur 


reason 
both in 
automobile 
engine is known to 
attack 
forming sulfides. Hydrogen sulfide can 
be oxidized to tree sulfur, but is also 


iron, copper and other metals, 


corrosive itself-—attacking such metals 


as zinc, copper and iron. Mercaptans 
and under some 


conditions in plant operation 


are likewise corrosive 


Corrosion costs resulting from sul 
fur in crude oils start at the well-head 
Problems at this point are largely 
caused by hydrogen sulfide in con 
tact moisture. Tubing, sucker 
rod, and line pipe failures add mate 
rially to well operation costs; inhibi- 


with 


tors and neutralizing agents such as 
ammonia are often used to reduce 
Hydrogen sulfide re 
moval can be eflected at this point by 
crude stabilization. This may be nec- 
essary from a handling and safety as 
pect with off-shore shipment of sour 
crude. It would certainly be desirable 
with motor truck shipment 


corrosion 


General 
practice merely includes a separation 
of natural gas and crude with a por 
tion of the hydrogen sulfide remaining 
in each 

Both from 
crude and gas produced fiom wells 
can contain up to 50 mol % hydrogen 
sulfide, so processing for elementary 
sulfur is very frequently justified. The 
conventional 


natural gas recovered 


amine-absorption 
generally 
arate natural gas and hydrogen sul 


SYS- 
tems''*") are used to sep 
fide because of operational simplicity 
and efficiency 

Stabilized natural gasoline is pro 
duced from wet natural gas by com 
pression and absorption processes and 
subsequent fractionation of light ends 
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Sweetening is readily accomplished by 
such treatments as the hypochlorite 
process.'°!) 

With hydrogen sulfide present, crude 
storage presents a problem. Conven- 
tional tanks are attacked 
most severely in the vapor area that 
The combination 
moisture on tank sur 
faces and hydrogen sulfide in almost 
any concentration very de- 
structive 


cone-rool 


has no oil contact 
of condensed 


can be 


In one refinery, conventional cone 
roof tank tops were corroded through 
in five years. Protection such as metal- 
lizing and guniting has tried 
with varying degrees of (98 
Continuous blanketing with ammonia 
serves to corrosion. It is felt 


been 


success 


delay 
that only the more expensive floating 
roof tanks or the use of stainless steel 
are more positive solutions to the sit 
The refiner will probably pay 
an additional 0.5 to O.75é¢/bbl tor 
storage if no 
measures are taken 

particularly 
acteristic of 


uation 


sour crude protective 
char- 


hydrogen sulfide is its 


troublesome 


increased corrosive action in the pres 
ence of hydrochloric acid (formed by 
hydrolysis of chloride 
small Thus, it is necessary 
to reduce salt 


salts) even in 
amounts 
crude 


content of sour 


to a low value to avoid serious cor- 
rosion. The approximate rates of pene 
tration of various steels by sulfide cor 
rosion have been reported. 
Hydrogen blistering and steel em 
may also accompany 
sulfide Atomic 
released during the 
metal reaction penetrates the 
thickness and may collect in 
pocket to form a blister 
or embrittlement is result’ of 
hydrogen penetration and pocketing 
Some classic examples of vessel failure 
caused by 


hydrogen corrosion 
acid 
metal 
a large 
Porous metal 


hydrogen 


also a 


hydrogen blistering were 
and reported in 1948.'") 
Sour-product-containing vessels 


described 
such 
as water separators, reflux drums, con 
tactors, settling tanks, feed drums and 
overhead condensers 
vulnerable to attack 


been 


are particularly 
Overhead 


successfully 


con- 
have 
from 


densers pro- 


tected corrosion and subse 
quent possible blistering by ammonia 
injection into vapor lines Proper con 
trol is maintained by holding the pH 
of condensed water at 7 

Chromium steels are justified for 
critical refining equipment in process 
crude ‘"'! General rules de- 


veloped from previous experience are 


ing sour 
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applied in selecting alloys for re 
fineries to be placed in sour or high- 
sulfur crude service. Replacement may 
be made on a more specific basis from 
weal 


metal and 


observed during periods of operation 


studies of corrosion 
Deposit studies in the laboratory are 


often valuable in determining cause 
and source of corrosion 
One approach to the problem of 
sulfide involves 
the use of corrosion inhibitors.'~' 
Often in the refinery 


may 


hydrogen corrosion 
the metal loss 
caused by necessitate 
equipment replacement 
rosion products may adversely affect 


corrosion 


and the cor- 


heat transfer or plug up tubes, etc. in 
refinery equipment 

In the 
compounds are converted to sulfurous 


automobile engine, sulfur 


and sulfuric acids on combustion 
Many of these acids pass out the ex 
haust and do not harm the 
Some will find their way past the pis 
ton into” the 


where they condense, and corrode en 


engine 


crankcase, however, 
gine parts 
Aluminum 


ployed on vessels in catalytic reform 


coating has been em 
ing units to protect the steel from sul 
fur. Thus, a 
used for strength and aluminum in 


low-alloy steel vessel ts 
ternal coating for oxidation and sul 
fur resistance. The that 


combine with the vessel is not released 


sulfur does 
to the catalyst during regeneration as 
it is with unlined steel vessels 
Corrosion costs to the refiner in 
the most authoritative recent estimate 
(made in 1953 in PETROLEUM Prot 
FSSING)‘'2) places the total annual 
bill at about $260-million, or about 9¢ 
for every barrel of crude oil processed 
This is a very sizeable figure, al 
though constant progress by corrosion 
fighters has brought the cost down 
from 1942 


said, “the average cost of 


considerably when 


one 
report 


corrosion to the refiner is one cent 


per gallon of refined gasoline,” but 


went on to state “sulfur in various 


forms is largely responsible for this 
high replacement cost of metal 
From a 


0.005% 


corrosion standpoint, 
sulfur is usually 
But this ts 


‘ 


mercaptan 
permissible in gasoline.'* 
somewhat academic because 


places a limitation of 0.001 to 0.002% 


To Lessen Operating Problems 


In addition to 
cost, sour crude and high-sulfur crude 
processing generally extra 


greater equipment 


creates 


19S6 


clean-out costs during turnarounds 
Sulfur corrosion compounds plug ex 
changers and collect on fractionator 
trays. Precautions are often necessary 
to avoid spontaneous combustion of 
fresh metal sulfides and mercaptides 


when exposed to air during clean-outs 


of certain vessels and tanks 

Safety precautions must be taken 
to protect men from hydrogen sulfide 
fumes during clean-up operations 
Skin irritants are present in scale and 
sludge that must be cleaned from 
boiler systems using high sulfur resi 
duums as fuels 

Sulfur) compounds often present 
some rather expensive and trouble 
some Operating problems. Foaming 
difficulties amine system have 
heen traced to accumulation of iron 
sulfide particles. Foaming results in 
loss of treating solution and incom 
plete removal of hydrogen sulfide from 
streams being processed lemporary 
relief is obtained by injecting costly 
anti-foam agents. The problem is not 
even compl tely solved with the intro 
duction of some settling of filtration 
system because temporary upsets still 
oceur 

Foaming of caustic wash systems 
is sometimes the result of sulfur com 
pounds (particle and solution) being 
carried by the product stream. Loss 
of treating reagent, inefficient treat 
ment and additional contamination of 
the refinery waste system is the re 
sult. Sometimes, treating agents are 


carried to product storage tanks 


To Improve Color and 
Lessen Gum Formation 


Haze formation in cracked gasolines 
is one of the undesirable end-results 
of sulfur compounds. This haze 
formation ts evidently caused by the 
interaction of cracked distillates with 
sulfonic and sulfuric acids resulting 
from the oxidation of disulfides in the 
presence of light 

One of the most active catalytic 
agents in the gum formation reaction 
in racked gasoline Is thiophenol and 
its homologs. This particular group 
of mercaptans is very soluble in caus 
tic and, therefore, easily removed. but 
occasionally they can get to storage 


during upsets in treating operations 


Ihiophenols may also contaminate 
stored gasoline from causti tank wa 
ter bottoms. This generally will not 
occur if water bottoms are regularly 
drawn, because decomposition occur 
only upon length Storage accom 
panied by temperature increase (i. 


summer heat) lank bottoms may 


he cle ined b Water 4 ishing during 


product storage when there 1s evi 


dence of difficulty 

Gum ftormation can be very seri 
ous, and once the material has tormed 
there is no alternative but to “blend-it 
off or re-run the product. The cost 
of such an operation becomes stag 
gering when a value is placed upon 
reduced refinery throughput \ still 
more serious problem is created when 
deterioration occurs in the hands of 
the customer. At times, the freight 
cost to return the product to the re 
finery is too great and disposal of 
treatment must be effected in the field 

A study of the relation between sul 
fur compounds and storage stability 
of furnace oils and doctor sweetened 
ous showed that tree sulfur, disul 
fides poly sulfides and thiophe nols 
were sludge promoters hiophe 
nol was especially harmful. Thiophe 
nes iiphatic mercaptans and all 
phatic sulfides have little effect. This 
information ts especially important 
with the increased blending of mix 
tures of cracked and virgin stocks to 
fuel oils. Serious incompatibility prob 
lems have occurred at product pipe 
line storage terminals where products 


from various refineries are mixed 
To Improve TEL Response 


The antagonism of sulfur com 
pounds toward tetraethyl lead was 
first reported in 1934 and quanti 
tative data were first presented in 

\ graphic presentation of sulfur 
antagonism toward TEL as a function 
of sulfur compound structure has been 
published by Livingston.'""' A nomo 
graph by Mapstone simplifying the 
calculation of the influence of sulfur 
compounds on TEL efficiency Vas 
based on the Livingston data. Other 
investigators have also re porte d on the 
adverse effects of sulfur on both o 
tane rating and lead susceptibility of 
pusoling 

Because of the relation hip he 
tween sulfur and TEL eflectiven 
desulfurization of gasoline should con 
tinue as an integral part of the refinery 
octane improvement program Ihe 
effect of removing different percent 


ages of sulfur compounds on TEI 


efficiency and costs ha heen dis 
cussed All sulfur compounds with 
the same type of sulfur linkage have 
the ime effect on TEI vhen com 
pared at the same sulfur concentra 
Ihe order of antago 
nism of various ulfugs ompound 
class to is follow Thiol 

disulfides cil fick thhophene 


Sulfur in Gasoline @ 


An extensive investigation covering 
fuels with octanes from 40 to 95, hav 
ing TEL contents from 0.1 to 6.0 mi 
gal and containing O.1 to 2.0% sulfur 
showed 

|. The relative order of antagonism 
of the different sulfur compounds ts 
the same for all fuels 

». The same traction of antiknock 
efficiency of TEL for any given fuel 
is lost at all lead concentrations 

+The loss in antiknock efficiency 
is substantially independent of the 
octane number or composition of the 
hase fuel 

+The effects of different types of 
sulfur compounds are additive 

compounds have the 
ame effect on TEL compounded as 
Motor Mix as they do on uncom 
pounded 

® The loss in TEL efficiency from 
sulfur compounds is the same when 
judged by Research octane numbers 
is When judged by Motor numbers 

In extensive investigations of the 
eflect of sulfur on antiknock behavior 
in engines, it was found that sulfur 
IEL interaction was remarkably in 
sensitive to variation in engine con 
dition Ihe first conclusion was 
that the precombustion reaction prod 
ucts of the more reactive sulfur com 
pounds combine with TEL to. pro 
duce a lead reaction product of re 
duced antiknock activity. The second 
conclusion was that unreactive sul 
fur compounds burn to SO, and SO 

that a small amount of the burned 
gas remains in the cylinder after the 
exhaust stroke and mixes with the 
fresh fuel-air mixture-——and that the 
sulfur oxides present then interact 
with the TEL to reduce tts antiknock 
efliciency Ihe road effectiveness of 
Itt. as influenced by added sulfur 
ha also been discussed. 

Ihe effectiveness of TEL on a na 
tional average basis could be just about 
doubled if all sulfur were removed 
from gasoline It should be ex 
plained of course that complet sul 
fur removal would double TEL effec 
tiveness us measured by laboratory 
ratings and that the effect 
vould not be as marked when mea 
ured in terms of road ratings. Thi 
is because, for the most part the sul 
fur compounds in gasolines have vol 
comparable to that of the 
heavy ends of the fuel. Because of 
the non-uniform distribution of thi 
material to the cylinders, the delete 
rious effect of sulfur on TEL 1 per 
haps half that determined by conven 
tonal laborator knock testing 
method 


Ihe a eptance of fuel injection tor 
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@ Sulfur in Gasoline 


the gasoline 
hand, place the laboratory and 
the automotive 


engine would, on the 
other 
engine on the 
respect to the 


effect of sulfur compounds. An even 


same 


basis with 


deleterious 
distribution of sulfur compounds and 
additives to 
the net 


each cylinder would be 


result of an effective fuel in 
jection system 

Regardless of the difference at the 
present time, refinery product control 
ied out on the basis of 
knock 


used throughout this article 


is Cal lahora 


fory 


ratings, which are those 


To Recover Sulfur for Sale 


foday, sulfur recovered from pe 
troleum is playing an increasingly im 
portant total 
ments have outrun the available sup 


plies from non-petroleum sources 


part, as sulfur 


require 


To Avoid Catalyst Poisoning 


Sulfur 


on many 


has a very deleterious effect 
This is 


nounced in the case of platinum re 


catalysts very pro 


forming catalysts and is economically 


important here because of the high 


these catalysts.("'°! 


costs of 
which may be 
feed stock 
a deleterious atlect upon catalyst are 


sulfur 


Contaminants pres 


ent in reformer and exert 


compounds, olefins, nitrogen 


compounds, oxygen compounds, wa 
ter and metals. The various reforming 


catalysts each tolerate the 


effect of 


poisoning 
different 


What Forms 


these materials to 


simple sulfur compounds—-the 
mercaptans, sulfides, 
thiophanes and the rest 


thiophenes 
probably do 
not exist in crude petroleum as such 
stated that they 
heating and distillation of 


Braun ure formed 


only in the 
petroleum, perhaps by the decompos 
tion of complicated mother substances 
perhaps by the interaction of sulfur 
or hydrogen sulfide and hydrocarbons 


Ihe 
ther 


Various 
eflects are described below, and 
summarized in Table | 


sulfur compounds and 


Acidic Compounds 


Hydrogen sulfide and the mercap 
tans are Classified as acidic sulfur com 
I his 


importance to the 


pounds property is of 


refiner because tt 


permits extraction of these materials 


78 


degrees. Thus, reformer feed prepara 


tion may be evaluated in terms of in 
creased catalyst life and improvement 
of catalyst selectivity for any given re 


fining situation. A cost 


study of feed 
preparation requirements can be a de 
ciding factor in the selection of a re 
forming process for the particular raw 
material available 

Sulfur compounds are converted to 
hydrogen sulfide with platinum cat 
alyst reforming in the presence of ex 
In the ab 
sence of an optimum hydrogen partial 


cess recycle hydrogen 


pressure, Catalyst poisoning takes place 
with the formation of platinum sulfide 
and platinum sulfur complexes. Sul 


fur poisoning is generally considered 


reversible and catalyst activity may 


be restored upon removal of contami 
nation. Poisoning may be avoided by 
scrubbing hydrogen sulfide from the 
recycle gas by an amine or similar 
absorption system, or py 


tion of the feed 


desulfuriza 
QOlefins may be saturated by hydro 
genation and nitrogen complexes con 
verted to ammonia and hydrocarbons 
Oxygen compounds 


(1.e., phenolics 


alcohols) are eliminated by catalytic 


treatment Ammonia, 
water formed 
during feed treatment are eliminated 
with a stripper or preftractionator 
Feed preparation is not a 
consideration in the fluid of 
bed using 
alysts 


with hydrogen 


hydrogen sulfide, and 


serious 
moving- 
metal oxide cat 
particularly — the 
These 


processes 


molybdena 


type processes are character 


ized by higher investment and op 
erating costs, lower yield and octane 
potential, and catalyst 
Fuels having a high sulfur content and 
tendency 


lower cost 


to deposit coke are proc- 
difficulty. The molyb- 
catalyst reformer is a de 
own right because 
sulfides and carbon formed during the 
operation are converted to sulfur and 
carbon oxides during catalyst regen 
eration 


essed without 
denum 


sulfurizer in its 


Part of the sulfur is removed 
as hydrogen sulfide in separator gas 

An extremely clean 
necessary tor 


feed stock is 
non-regenerative plat 
inum Catalyst installations''**) and de- 
sulfurization equipment is often in- 
cluded as the first step 

Feed pretreatment is not as critical 
with the regenerative platinum catalyst 
process. A higher boiling range naph 
tha and slightly higher level of 
fur concentration can be 


sul- 
tolerated 
The amount of sulfur allowable in the 
teed can be set by an economic study 
of equipment 
costs 


costs versus catalyst 


To Improve Lube Oil Life 


Sulfur compounds formed in com 
bustion are among the most harmful 
to the useful life of lubricating oil.('**) 
Data shows that a decrease in gaso- 
line sulfur content from 0.25 to 0.20% 
increased lube oil life by 30%. A de- 
crease in gasoline sulfur content from 
0.25 to 0.05% effected a 50% in- 
crease in lube oil life 


of Sulfur Are Involved? 


Table 1—What Sulfur Can Do to Four Product Qualities 


Types of 
Sulfur 
Compounds 
Odor 

mental S None 
Bad 
Bad 
Not bad 


ydrogen sulfic 

ercaptans 
Sulfides 
Thiophene 


sulfides 


Pleasant 


None 


Polysulfides 


Corrosion 
Corrodes 
C orrodes 
Mild 
None 
None 
Slight 


Slight 


and their Effects on 


Color TEL. Response 


Bad 

Very bad 
Very bad 
Bad 
Slight 


Haze in Very Bad 


olefins 


Extremely bad 


by alkaline solutions 


pounds of 


The acidic 
sulfur are the 


com 
ones pri 
bad 


and corrosiveness associated with sul 


marily responsible for the odor 


fur compounds in general 
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Hydrogen sulfide possesses strong 
acid characteristics and can be 
pletely 


com 
alkali 


poronous 


removed from tuels by 


washing. It is extremely 
Mercaptans 


give the refiner the 


1956 
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most trouble of all the sulfur com captans are very difficult to remove sembling that of halogen compounds 
pounds in petroleum distillates In doctor and copper treating, on the Permanganates and hypochlorites 
They impart unpleasant odors to the other hand, the results are not affected = torm sulfones from sulfides, RS |} 20 
products and are generally blamed tor to any great extent by mercaptan dis *R.SO.. Because both sulfides and 
corrosion. Much less acid than hydro tribution; total mercaptan content is sulfones are quite inert, they are con 
gen sulfide, mercaptans have an acid much more important. The Unisol sidered noncorrosive in the refinery 


ity that decreases with increasing mo process, using caustic methanol, ts Ihev do. of course. torm sulfur di 


lecular weight. Secondary mercaptans _ relatively insensitive to both distribu oxide in the automobile engine, as do 


are more acidic than their correspond tion and total content of the mercap ill sulfur compounds 
ing primary isomers tans 


Ihiophenes ure colorless liquids 
Mild oxidation by agents such as 


possessing al pleasant henzene- like 
, air or sulfur converts mercaptans to Neutral Compounds odor. They are very stable and, aside 
. disulfides. More vigorous oxidation from forming SO. and SO, upon com 
with nitric acid, permanganates, o1 All of the sulfur compounds in pe bustion, are not a refinery corrosion 
3 hypochlorites results in their con troleum other than H.S and the met problem 
eC version to sulfonic acids captans are neutral in character. Thus Disulfides, RSSR, are colorless, rel 
In spite of their weak acid nature the cannot in. general be removed atively odorless liquids Chemically 
mercaptans are capable of attacking by alkaline reagents and must be re they are far more reactive than the 
zinc, Copper, and even iron ' Fer moved by other chemical conversions sulfides, the S-S bond giving a vul 
rous mercaptide oxidizes very rapidls (an exception is free sulfur removal  nerable point of attack. They do not 
in air and can serve as a source of by alkaline polysulfide treating solu appear to be corrosive, but cause haze 
= ignition for hydrocarbon vapors when — tions) formation in cracked gasolines 
: air is admitted to pipe lines or stor Sulfur: Elemental sulfur is one of This is because of the formation of 
: age tanks that have held mercaptan the least objectionable materials in the sulfonic and sulfuric acids that render 
& containing petroleum products sulfur family as regards destruction of cracked distillates unstable 
: The mercaptan distribution in a tetraethyl lead It is a serious factor Polysulfides, and particularly the 
} gasoline sample may be determined — in corrosion, however trisulfide are extremely potent in 
4 by ftractionation.'! It is important Sulfides: Lower members of the sul tetraethy! lead destruction, and possess 
: in caustic Washing and in Shell Solutiz fide family, RSR, are colorless liquids — definite: pro-knock qualities as well 
r er treating because the heavier mer possessing a sweet odor somewhat re 


Where Is the Sulfur Found? 


FRYHE original sulfur in the crude oil fuel ols, 57 wt Ihe exception 1 ulfur removal from the gasoline trac 
tends to be concentrated in the ontauining released by ther tion. Also, sulfur removal trom. the 
heaviest refinery products: '' vas and mal treatment of the various traction rude would have to be justified large 


losse IS owt-% yasoline Po owt-% Sulfur removal trom crude oil is a ly on the basis of 


Corrosion preven 
distillate fuel 


1S wt-'s residual vastl more involved process than ts tion and on elimination of sweetening 


Table 2—Where and How Much Sulfur Is There in World's Crude Supply? 


WHERE THE IS WHERE MOST OF THE SULEUR ES of more in crude) 


had this average had this representing this 


In These Areas This much cruck sulfur content This much crude sulfur content much sulfur int ye 


| 400 000) 


wi 


ppror 
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4 
1 
North America 
it) S.A. Mex 
Canad WoO bd bod 
South America 
Near & Middle bast 
Ir \r i 
Kuwa Egypt 
K it ter 
Far ka 
India, B 
Pakist iM 
Western | 
\ ; 
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Table 3—How Much Crude Is Tied with Sulfur for Various 
Compounds and What does this “Loss Cost? 


in 
( ompound crude 
hlemental 1.47 
Hydrowen 
n- Butyl mercaptan 
Din propyl sulfict 5.44 
Thiophene 
Heaylthiophane 4.05 
14.47 
Note: basis bbl of 41.9 API crude, with 


sulfur 
Hydro- compound per 
carbon tied 1000 bbl of Value of 
with sulfur crude Loss 
1.44 9.2 
+9 56.‘ 14K 
41.4 
58 196 110.00 
16.90 173.1 00 
4) wit-% S, valued at $2.80/bbl 


whereas the entire cost of treating the 
smaller gasoline fraction can be bal 


credit for reduction in corrosion 


anced against savings plus some 
odor, 
etc 

Crude Oils: A breakdown 
of world crude oil production in 1949 


tabular 


and of average sulfur contents of the 
crudes from various areas are shown 
in Table 2. North America, South 
America the Middle East 


most critical both in terms of 


and are 
volume 
of production and terms of high sulfur 
contents.'! 

crude desulfurization 


be well 


An economic 


process would received in 


the industry. Numerous processes 


have been developed both in the lab 
oratory and pilot plant. ') Solvent 


FEUNHE sulfur preblem may be solved 

| a number The effects of 
various processes on the different sul 
fur compounds summarized in 


lable 4 


ot ways 


ure 


Acid Treating 


In early refinery operations, sulfuric 


acid was a and 


Al 
though product deterioration and high 
product 


available 
generally accepted treating agent 


generally 


losses were experienced, no 


better alternatives were available. As 
pointed out in the following, acid 
treating has some advantages over 


sweetening in that partial sulfur re 
moval is accomplished 

Sulfuric acid has been used as a 
sweetening and desulfurizing reagent 
tor years, but it is not generally ap 
that 


caused by preferential solvent action 


preciated ts action is largely 


sv 


extraction is generally considered im 
practical because of the large quantity 
of hydrocarbons tied the sulfur 
be extracted 
as part of the sulfur compound 

Table 3 shows that if all the sulfur 
in the indicated crude were thiophene, 
31.4 


crude 


to 


These would necessarily 


for example, it would represent 
bbl, $88.00/1000 bbl of 
Volumetric from extraction 
would be even larger with other sul 
fur compounds 


or 


losses 


Because sulfur is not removed from 
crude oil, it becomes a component of 
every product derived from crude, 
assuming a normal refining situation 
No rule will help predict the distribu- 
tion of sulfur compounds in crude oil 
derivatives. Even laboratory and pilot 


What Methods Will Reduce Sulfur? 


on the alkyl! sulfides and disulfides.‘'*°) 
Mercaptans are oxidized to disulfides 
by the 


used; 


usually 
of the 
carried out, 
further desulfurization is achieved be 


acid concentrations 
and when 


acid-treated 


redistillation 
product ts 


cause the higher boiling disulfides re 
main in the bottoms 

Hydrofluoric Acid: It has been 
shown recently that anhydrous HF ex- 
erts a selective solvent action on sul 
fur compounds.''*"' In some respects 
HF is action sulfuric 
acid, but it does not oxidize mercap 


similar in to 


tans to disulfides and can be used over 
a fairly wide temperature range (30 
1S50°F) without affecting results. 


Sweetening 


This 
oxidized 


occurs when mercaptans are 


to disulfides 


to 


2RSH 


according 
the following general equation 


PETROLEUM 


plant data on a given crude will not 
always predict refinery 
sulfur 


an accurate 
balance 

Crude oils rich in sulfur compounds 
are usually of high specific gravity 
Most of the sulfur present is associated 
with the high boiling fractions In 
general, the sulfur content of straight 
gasoline and light 
low even with the high sulfur crudes 
On the other hand cracked 
contains more sulfur than 
run gasoline from the same crude be- 


run distillates 1s 
gasoline 
straight- 


cause of decomposition of high molec- 
ular weight sulfur compounds.'*” 
Naphthas: When a sulfur-contain- 
whether 
no 


cracked 

many 
or how close the cuts, every cut shows 
the presence of sulfur compounds 
(845.4911) Sulfur distribution in prod- 
ucts from a typical catalytic cracking 


ing oil 
is fractionated, 


virgin of 


matter how 


process follows:‘®) gas, 33 wt-%; 
gasoline, 4 wt-%; naphtha, | wt-%; 


distillate fuel, 26 wt 

36 wt-% 
Reformates: Catalytic reforming is 

itself an excellent desulfurization proc- 


heavy gas oil, 


ess. A relationship between reforming 
severity and sulfur content of the re 
sulting reformate is shown tn Fig. 1, 
p. 87. An ot 


various compounds in 


extensive analysis the 
sulfur both 


feed and product from hydropretreat 


ing over Houdriforming catalyst in 
dicates removal of all types of sul 
fur compounds ranging from a low 


of 97.5 to a high of 99.0% ."") 


(O)-+RSSR 


ually results in a loss of clear 


us 


Sweetening 
octane 
number and effects no improvement 


in lead susceptibility Sweetening 
processes have been classed generally 
oxidation distin 
guished from mercaptan removal and 
sulfur their primary pur 
pose is odor reduction.‘*"! 

The Doctor Process for naphtha and 
gasoline involves these two 


“us processes (as 


removal); 


reactions 
Pb(OH). | 2RSH-+Pb(SR) 2H.O 
2Pb(SR). S-+PbS + RSSR 

Raw material requirements include 
sulfur and litharge. ¢ 
and sulfur consumptions are connected 
directly with the 
of the stock.'' 
tion with 


caustic, austic 


mercaptan content 
Litharge consump 
the stock, 
with operating skill 


varies but more 


importantly and 
can range from almost nothing to al 


most stoichiometric proportions. 
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Table 4—Types of Sulfur Compounds and Their Effects on Various Desulfurization Methods 
= 
Hydrogen 
Method Sulfur Sulfide Mercaptans Sultides Ihiophene Poly sultide 
Fractionation & 

Stabilization Removed by Removed by Largest ‘ Largest Largest 
tract. to stabiliz tract. to fract. to tract. to 
bottoms bottoms 

Sulfuric acid 

- Fuming Prior Prior Converted Complete Complet Complet Complet 

removal removal to rem il il removal removal 

(dissolves disulfides 

if not 
removed) 
( oncentrated Prior removal Prior Converted Partial Partial Partial Partial 

{ removal tw removal removal removal removal 
disulfides 

- Doctor treatment React with Prior Converted No effect No effect No eflect May be formed 


mercaptans removal to thru 
to form disultides Doctor 


disulfides 


treatment 


Hypochlorite No effect Oxnulized May he No eflect Partially Same a 
removal of to oxnulized oxidized effect on 
oxidized to to sullones cdisulliddes 

free sulfur & 


Copper treatment Prior Prior Converted No effect No effect No etlect No etflect 
i removal removal to 
disullides 
Caustic wash Remove Removes Largely No eflect No eflect No eflect Little if 
Mer apsol Unisol & 
Tannin Solutizer Priors 


re 


mova removal 


Ethanolamine & 
Phosy hate No effect Remove No etlect No effect 


Hot Clay treatment Forms H.S No effect Decomposed Largel tthe argel Decomposed 
or other onverted etfect decomposed 
ompound 


Cat. Desulf. with 
outside hydrogen Combine No ettect Decon posed Decomp 


Sodium treatment Ker 


(1) Alkaline polysullide wash removes free iiphur when properly mtrolled 


(2) Depends upon number of stages and boiling range of mercaptar 


important considerations in evaluating Some hydrocarbon—-soluble acid Ihe slurry process uses pure oxy 


the Doctor process are product loss chlorides are produced in this proc gen as the source of O., in about | 
and increased TEL consumption — ess, necessitating an alkali wash after to | times the amount called for 
caused by decreased lead suscepti hypochlorite treating. The cost of this by the above reaction.'*-°"' The oxy 
bility extra wash together with the cost of — gen is dissolved in the gasoline before 


Ihe Hypochlorite Process accom chlorine have limited the applications it contacts the slurry, and oxygen sol 
plishes some sulfur removal in ad of the hypochlorite process ubility in the gasoline is a limiting 


dition to simple sweetening Copper Chloride Processes: Chem factor because undissolved oxygen 


This sulfur removal occurs because icals consumed in coppel treating are 1USes reagent carry-over from the 
the sulfides and disulfides are par : ‘ 
oxygen and the reagent, usuall op treating vessel 

tially converted to sulfones and sul 

fon ids that are appreciably solubl per chloride, which can be in the form The solution process depends on 
at afe a Ccla 4) 

in the hypochlorite reagent The al of a solution, slurry, or a solid bed ur blowing for regeneration and does 

« « 


kaline hypochlorite solution also picks >*¢etening ts the basic reaction: 2RSH = not require pure oxygen , 


up light mercaptans when present ¥20,-~RSSR- H,O The solid-bed processes use air or 
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osecd Decor posed mpased Decomposed 
with H HLS forme HOS formed HLS formed HLS formed formed 
cs Removes Remove Kemoves at Remove it Remove Remove 
elevated elevated 
temp te 
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oxygen depending on the specific stock 
ina process 


Carry-over of reagent and com 


pleteness ol regeneration determine 


consumption of the copper salt rea 


vent. The water formed in the sweet 


ening reaction interferes with the 
slurry or solid-bed processes and must 
be removed in the gasoline by pre 
drying the feed or other means. Cop 
per treating ts usually applied to gaso 


lines with less than 0.05% 


mercaptan 


sulfur ' Copper treating, in which 


mercaptans are quantitatively convert 
ed to disulfides, results in a slight de 


crease im octane number and no 
change in lead susceptibility 
Inhibitor Sweetening is a 


wherein a 


process 


phenylene diamine type 


antioxidant is added to a gasoline 


after or during caustic washing.'*” 
The stock is then aerated and passed 


tank. The 


reaction may be rapid or carried out 


to a rundown sweetening 


over a fairly long period in the run 


down tank 


Mercaptan Removal Processes 


These techniques involve the reac 
tion of mercaptans with caustic oe 


The 


or with 


alone 


Solutt 


caustic may be used 


“promoters,” the 
7er process 
Caustic 
pared 


treatment has been 


coctor 


com 
treatment im its 
Oth 
mercaptan 


with 
effect on TEL susceptibilities. ' 
have 


er reports discussed 


removal before doctor 
and mercaptan removal from naphtha 
by caustic washing. 

The Solutizer Process differs trom 
simple that the 


above-mentioned promoter, of 


caustic washing in 
solu 
tizer”’ is added to the caustic solution 
Typical solutizers include sodium of 
one of the 


potassium isobutyrate, o1 


alkyl phenols. These materials increase 
the solubility of the high molecular 
weight mercaptides in the gasoline and 
permit substantially complete mercap 
tan 

Data on the Solutizer process have 


the mercaptan 


shown savings as a function of 


sulfur content in the 
sour gasoline and as a function of the 
lead required to raise the sour gaso 


live 


line octane units, 
Cost curves on caustic washing and 
on the Shell Solutizer 


operating 


process, bal 


ancing costs against lead 


mer captan 
minimum 


savings at various levels 
indicate a about 


O.0028° 


cost at 
mercaptan sulfur by weight 
almost ten-fold higher than the doctor 
sweet value of 0.0004 

The Tannin 
developed by 


Solutizer Process was 
Socony-Vacuum Oil 


82 


Socony Mobil 
Shell 
under patents of Socony-Vacuum and 
Shell.” 
blowing air at low temperature, | 301 


(now Oil) 


Development Co 


and 1s 
licensed by 


Regeneration is effected by 


through the solution, which contains 


about | tannin. The tannin catalyzes 
the oxidation of mercaptans to disul 


fides. The 


the caustic solution and separate trom 


disulfides are insoluble tn 


tt as an oil. The cost of 


regeneration 
by arr blowing in this process is ma 
terially 


less than the cost of regenera 


tion by steam 
Operating costs of the Tannin Solut 
with doc 


process in) Comparison 


tor treatment have been reported as 
follows: 
Doctor treating 1.09¢/ bbl 
Tannin Solutizer 0.39¢/ bbl 
It is pointed out that the 
tetraethyl lead bringing the 
two 


however, 
cost lor 
treated gasolines to the same 
that the net 


treatment was 


octane value was such 


cost for the doctor 
6.43¢/bbl greater than for the Tannin 
Solutizer treatment 

Ihe Unisol Process uses methanol 
as a solubility promoter for mercap 
soda solutions 


Atlantic Re 


tan removal by caustic 
It is a development of 
fining Co 

A description of the first year’s op 
19.000 b/d Untsol unit 
Philadelphia 


requirements 


eration of the 
at Atlantic's 
showed 


refinery 
i} For 


utility 


utility 


most gasolines, the combined 


and chemical about | 
to 


extraction technique used for mercap 


costs average 


The caustic methanol 


tan removal in the Unisol process has 
also been described 
Recommended 


reagent circulation 


rates in the Unisol 


of 


process are 0 
and O.8 


I hese ure 


caustic vol-o of 


methanol minimum rates 


How About Additives? 


Boron as a Gasoline Compound: A 
Western Refiners 
paper sulfur 


Petroleum 
that com 
pounds improved the effectiveness of a 
boron 


recent 
Assn stated 
Research 
SU, 


additive in 
number 

sooctane— 20% 
ml/ gal of TEI 
0.01 to 0.03% 
phene, 


raising 


octane when added to 
leaded to 
The addition of 
of sulfur 


disulfide 


n-hexane 
(sulfide, thio 
and mercaptan) 
raised Research octane from the 0.6 
benefit with 0.02% 
2.1. Additional data led to the 
ment that part of the effect of the 
additive overcome an 
tagonism of compounds to 


boron to 1.75 


State 


boron was to 


sulfur 


to insure efficient operation and are 


ot 


Further 


adequate to remove up to 
mercaptan sulfur in gasoline 
this amount of reagent will produce a 
gasoline that is just doctor sweet 

The induction period of the treated 
gasoline is controlled by carrying the 
alkyl phenols in 
Ihe 


process is the 


correct amount ol 


the treating solution only 


methanol loss the 


slight amount, about 0.004 wt-% 


carried away in the exit gasoline 


Ihe Mercapsol Process, a develop- 
Pure Oil Co 


of napthenic acids and other organic 


ment of uses mixtures 


compounds such as alkyl phenols as 


solubility promoters in caustic solu 


tions for mercaptan removal 


Hydrogen Sulfide Removal 


[his is not commonly a problem tn 


hydrocarbons in the gasoline 
HS 
ends up in natural gas or in refinery 


Where 


hydrogen pressure 1s 


treating 


boiling range because normally 


olf-gases catalytic reforming 


under used in 
HS 
an integral part of 


Avail 


have 


gasoline manufacture, however, 


removal becomes 
the gasoline processing setup 


able HS 


been reviewed 


processes for removal 
Ethanolomine Scrubbing, for re 
from 


been developed commercially by the 


moving hydrocarbons, has 
the name of the 
It was first 
1930 


Girdler Corp. under 


Grrbotol process used 


commercially in and well over 


1Oo plants ure now in operation The 
’RNH 


basic process equation ts 
H.S=*(RNH,).S 
Glycol-Amine Scrubbing investment 
and operating costs have been pub 
lished by The 


glycol imparts a dehydrating function 


Blohm and Chapin 


to the solution and gives a process for 


both dehydrating and desulfurizing 


vases fhe process was developed 
and is licensed by the Fluor Corp 

H S ab 
Shell De 


solution of 


Phosphate Scrubbing to: 
sorption was developed by 
velopment Co. and uses a 
tripotassium phosphate, which is re 

The cs 


venerated by steaming 


sential process equation 

K.HPO, 
Phenolate Scrubbing: 

ics of H.S removal from liquids and 


Ihe econom- 


gases with sodium phenolate solutions 
and of the production of H,SO, trom 
the H.S have been presented by Cary 
lin The reaction involved 
C,H.ONa H.S=NaHS > C,H.OH 
is reversed by steaming 
Alkacid Scrubbing, first 
by the German I. G.,''"" 
tions of the sodium 


developed 
uses solu- 


salts of amino 
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for 
moval according 
RCHNH COONa = RCHNH 
COOH ~ NaHS. This reaction is re 


versed by steaming 


acids hydrogen sulfide re 


to the equation 


Catalytic Treatment 


Catalytic desulfurization 


proc Csses 


include 


some 16 different techniques 


Treatment over Clay in Absence of 
a. data on hot clay 


sulfur 


treatment tor 


removal iustic wash, solu 
ind 4 
Doctor 
compared 


bbl 


tizer treatment methanol 


treatment (plus treatment in 


each case) are with hot 


clay treatment savings were 
vith clay 
bb] 
Solutizer plus Doctor treatment ¢ 
Ih 
compound type 

Doctor treated 

ited stock 


data 


hown to be $168 


treatment vs S16.80/ LOO0 for 


the 
referencs show 


STOCK 


same 
the 


SA 
analysis 


hot-clay 


sulfur 
for 
treated 

Perco 


SOUT 


and acid tre 


Process on octane im 
provement in 
thas by tre 
lyst at 700 
fur 


(0S 


aviation blending naph 
itment 
to 
contents VOTE 
to 
to ( ind op 
for Perc atalyvts de 
ha 


r HNuuxite 


that 


Ove cali 


show sul 


decrease dl from 


0.005 ind trom 


onstruction 
Costs 


crating 


sulfurization 


I hie 
Vapor-f hase cl 
ith 


unnine 


Gray Process: 
Cara 


operating Costs 
ot 
have been 
tre 


ment osts in 


treatment 


compured costs for 


iting and 
for 
estimated 

ind cos il 

finished 
cked ga 
ind Carl h liscu 
the 


treating 
b/d 


per 
of vhen 
Martin 
ed 
I his 
Proc 
I his 


jomntl 


essen 
proc 

css Corp 
ition in turn t 
Standard 
Pure 


lexaco 


orvaniZ 
hy l he ‘ 
Tit 


is managed | the 


own 
(Indiana) 


ment 
Treatment Over Catalysts with H 
Recycle, no H Makeup: [here | 
ot yom hetween 
that 


Corp 


ort twilieht 
finery 
h illy 


4 onduc 
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Table 5—Cost Data on Unifiner 


S000 b sd str 


CASE I CASE 


5000 b sd str. run 
400-650 F feed 


run 
& cracked, 


210-500 F feed 


been foreign installations 


ipplied in 


hydrogen ts not avail 
italyst 1s 
hak 


veneration 


relorme! 
I he 


cobalt 


vhere 


ible the 


mol num oxides 
accomplished using eithes 


With the 


condi 


mixed ind 


on alumina type may 


fcum-all 


he 


or gas-air mixtures 


following general operating 


tons hydrogen produced ts in 
excess of desulfurization requirement 
temperature, recycle rate 
00 SC bbl pressure 
Space velocity vol 


Light distillates 
sulfurized 


0-200 psig 
hour 


vol 
may be 


vhereas 5O to desul 


furization is possible with some of the 
heavier products 

detailed 
the Autofining 
ented by Zahnstecher 


omparative 


inalysis of the economics 
heen 
ind Petra 
data 


both 


ot 
pre 


proce 


and 


ire 


given for hydrogen treating vith 


ind without 

Treatment Over Catalysts with H 
Recycle and H) Makeup: Some of the 
work desulfurization 


h drogen pr 


revenm 


early under 


on 
ure was that performed 
sith cobalt molybdat itulyst hy 
Union Oil Co. of California 
As of this date, thi 


hydr wen treating 


particular type 
the most 

pro 
installed if) 
work 


m 
portant desulfurization 
oft 


continued development 


hoth 
for 
ture installation 
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for tre 
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itment of feed stock 
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ld 
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Crag ked 
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versatility with 
Both 
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considerable 
stock 


ind straightrun stocks 


ind 
charge 
heavy gas oil to the gasoline boil 

Ihe 


presenes 


ure etlectively processed 
in the 
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hydrogen 


molybdate catalyst Optimum 


conditions regulated by 


tock 
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proce ure 
the teed 
he 


thon 
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ot the 
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following reduction 


pretreatment catalytn relormet 
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provement, (4) 


yield 


prope 
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of light trac 
ot 


num 


4 has i 
mcrease 
and (5) 


thon improvement 
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ber 

the 
(external and re 
to the 


Catalytic re 


Operation includes combining 
feed with h 


cycle) and 


ydrogen 
heating desired re 


actor inlet temperature 


actions art either in 


the 


omplished 


or mixed phase depending 
Some 

ite 
vol 


fractionation 
of the 
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upon application 
ofl 
hydrogen rich ga 
thi is followed by 
idditional epa 
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ch and Engineering Co 
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specifi type 
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drogen trom « 


petroleum products 


i used to ck a wick variety 
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operation 10-15é/bbl 


Higher investment and operating Costs 
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accompany the heavier products be- 
cause of the 


required for 


more conditions 
a greater degree of de 
Investment 


higher 


severe 


sulfurization are 
45% when hydrogen 
must be manufactured for the process 

A number of catalysts are available, 
including cobalt and molybdenum ox 
ides for different feed 
Catalyst may be 
long life (6 to 12 
months) often eliminates the need for 
regeneration equipment 


costs 
about 


stock requirements 


regenerated but 


Operating conditions are generally 
mild, but range from 400 to 800°F 
and 50 to BOO psi 

Operating equipment generally in 
cludes a feed preheat furnace, a fixed 
hed reactor, gas compression and sep 
aration facilities, and necessary strip 
ping Most applications do 
not require the use of any alloy steel 
for 


capacity 


construction 
Hydrodesulfurization (Shell 
Phase ) in a 


Vapor 
comparison with 
acid treating, has an estimated cost, ex 


cost 


cluding offsite facilities, at $2-million 
for a 10,000 b/sd unit."') Assuming 
93% on-stream time, Table 6 shows 
operating costs. Hydrogen costs are 
0.4¢/bbl when thermally 
material is Be 
cause Operation requires vaporization, 
limited to 


straightrun 


increased 
cracked processed 
applications are generally 
the lighter and 
fractions 
Hydrodesulfurization (Shell Trickle) 


has also 


cracked 


been studied with cost data 
based on contractors’ estimates for a 
hypothetical Gulf installa 
‘The trickle process ts 
sidered more advantageous than the 
15 
lower capital investment and 


oast 
thon con 
vapor 


to 20% 


phase process because of 


operating costs in addition to being 


The $ and ¢ 


A PRELIMINARY 
| treating 


comparison of 

processes on 
El and royalty ts 
often valuable in eliminating all but 
those that worthy of 


full consideration in a particular in 


based 


steam cost, cost 


processes are 
stance 

Some of the sources of published 
cost data on various specific treating 
processes can be found in the Index 
to the p. 94. One im- 
portant catalytic process 
In desul 
may ap 
ply to catalytic reforming over plat- 
inum or molybdenum 


References, 
aspect ot 
economics is catalyst costs 


furization this consideration 


catalysts of 
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Table 6—Cost Data on 
Hydrodesulfurization 

Item 
Utilities 
Chemicals & catalyst 
Hydrogen 
Labor 
Maintenance 


Overhead (taxes, 
laboratory, et 


insur 


Fotal 


more versatile with respect to charge 
stock boiling range. Investment for a 
10,000 b/d plant is estimated at $930, 
000 for straightrun gas oil and $1.3 
million for cracked cycle oil.{'°') Op- 
erating costs were 13.1 ¢/bbl and 17.5 
bbl respectively, for 85% 
moval 
Hydrodesulfurization (Gulf HDS) 
has been described in an extensive dis- 
cussion as applied to the treatment 
heavy 
mixtures of 


sulfur re 


residual fractions, 
distillates with re- 
Moderate pressure 
and a rugged regenerative catalyst ef 
fects a high degree of desulfurization 
when heavy residual fractions are con 
verted to lower boiling distillates. In 
vestment costs from $500 to $800/ 
bbl of daily capacity are mentioned 
for a 20,000 b/sd plant, with total 
operating costs ranging from 0.50 to 
$1.10/ bbl upon charge 
stock. Costs include facilities for hy 
manufacture 


4 
sizeable 


of crudes, 
and 


(m0) 


duced crudes 


depending 
drogen Although costs 
are there is a large return 
from upgrading of residual material 

Gulfining (Gulf) is a new process 
specifically aimed at desulfurizing and 
upgrading distillates.“°) Greatly im- 


proved burner performance is said to 
be a result of the elimination of sul- 
fur compounds, which cause sludging, 
poor water separation, and tendency 
to smoke. Product color and odor were 
also improved. 

Hydropretreating (Houdry) is de- 
signed to treat catalytic reformer feed 
stock in a manner to allow the most 
efficient reformer operation and af 
ford the greatest protection to re- 
former 124) Hydrogen from 
the reformer is treat virgin 
naphthas, thermal naphthas, or naph- 
tha-kerosene cuts with almost com- 
plete desulfurization. Contaminants 
are stripped from the hydrogen treated 
stream before passing to the reformer 


catalyst 
used to 


Treatment With Finely 
Divided Metals 


A number of metals have consider 
able affinity for sulfur and sulfur com 
pounds. This the 
rosiveness of these compounds but tt 


accounts for cor 
can also be used as the basis for sul- 
fur removal The 
metals, such as sodium and potassium 
interest for sulfur removal 
and sodium in particular because of 
its low cost and high affinity for sul- 
fur 

Sodium Treatment: Data on the de- 
sulfurization of petroleum products 
with sodium dispersions has been pre 
sented by Clegg, Martin, Peterseim 
and Bearse.'**! The sodium treatment 
of petroleum also 
cussed in a report by Ethyl Corp.,‘** 
which places emphasis not on desul 
furization but on im 
provement in storage stability. A por 
tion of this Ethyl report is reproduced 
elsewhere. 


processes active 


are of 


fractions 1s dis 


alone over-all 


of Sulfur Removal 


to hydrodesulfurization 
Mahr'?* 


tors 


operations. 
has discussed the cost fac- 
involved in the use of contact 
catalysts and in the attainment of 
minimum catalyst cost 

As a guide to the dollars and cents 
of sulfur removal, look at a typical 
refinery and ask the question, “Where 
Does the Sulfur Go?” 

Countless sulfur dis 
tribution in refinery product and waste 
streams Each refining 
situation and the crude being proc 


variations of 


are possible 
essed must be appraised on an indi 
vidual basis with a complete account 
ing of sulfur distribution 


A material balance been 
veloped on a hypothetical crude mix- 
ture (31.8° API) containing 1.47 
wt-% sulfur. An average situation has 
been taken to represent sulfur 
tribution with 1000 bbl of crude as 
a basis. Refinery operations (Table 7) 
include distilla 
tion, Fluid catalytic cracking with re 
cycle, vapor recovery, and polymer 
zation, to represent one set of proc- 
ess conditions 

To show the part that treating can 
play in the sulfur content of the vari 
ous products and the gasoline pool, 
separate (Table 8) have 


has de- 


dis 


crude and residuum 


two Cases 
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been formulated. Gasoline ts assumed 


to have the mercaptan content indi Table 7—Material Balances Showing Sulfur Distribution 


cated. ( opper treatment ot the straight CRUDE DISTILLATION 
run gasoline sweetens the product by nat we 
converting mercaptans to disulfides (MCE) crude sulfur sulfur in crude 
but the total sulfur content remains 
( harge: 


unchanged Poly gasoline 1s taken to Cw 


storage without treatment and cracked 

Yield: 
lotal 
Debut 


gasoline is first caustic washed in a 
single stage system, then copper 
treated. Some mercaptan ind all thio 
phenols are removed by caustic while 
remaining mercaptans are converted 
to disufides with copper solution con 
tact 

Kerosene must be rather drastically 
treated in order to produce an accept 


able product. Sulfuric acid treatment yACUUM DISTILLATION 
followed by caustic and water wash 
( harge: 
ing reduces sulfur to less than one 
half. The 2% loss of product rep 
resents the usual sludge loss. Dhistil 
late that can be considered either No 
> fuel oi or diesel ts first Caustic 
washed, then doctor treated. Slight re 
duction of sulfur takes place during 


caustic washing 


FLUID CATALYTIC CRACKING 


In the second example, at right in 
Charge: 


Table 8, the Solutizer process is used 
for the straightrun gasoline with sub 
sequent almost complete removal of 
mercaptans \ three Stage Caustic 
wash of cracked and poly gasoline 
shows a large percentage ol merc iptan 
removal, and final sweetening if nec 
essary can be effected with inhibitor 

In the second example a good deal 
of the most destructive sulfur, with 
respect to TEL efficiency, has been 


removed. This ts readil seen by arbi 


trarily assigning reasonable Research GAS AND HYDROGEN SULFIDE RECOVERY (Girhotol, DEA) 
octane numbers to each gasoline com 


( harge 
ponent and calculating the octane of 


the two pools (Table 9) This Re 
search octane number differential, al 
though for descriptive purposes a se 
vere situation, is nevertheless very 
realistic \ dollar value can readily 
be placed upon the Research octane 
numbers added to the pool However 
if such extra quality becomes a mat 
ter of keeping a refiner competitive 


then it is worth something more than POLYMERIZATION 
an equivalent cost of TEL or other Charge: 
means Of improvement Cat poly 
Unless reformer hydrogen is avail- Yield: 
able for desulfurization, it is difficult : 
to justify a change in treating methods 
once installed. However, improve 
ments to existing methods can very 
often result in added Research octane 
numbers to the pool 

Doctor treating where practiced 
should be carefully controlled to pre 
vent the formation of more than a 
minimum amount of the very harm 


ful polysulfides. Caustic washing of 
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©1000, 100004 454.0 100.00 
Heavy str run si.4 | 10.89 660 1 46 
Kerosene | 13,90 16) 610 14] 
Distillate ) Lo] Rn? ® 1 
Lt gas ol iM) 6) 46 14 | 
It | i HAR Y Sy 4k 
Total Ov om Loo 1454.0 
; Lime tin HAR Y 44> 
Vac. distillat 159 1900 19 
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is (199%) 670 ) 11340 “4 
alalyt naph ‘) 4 144 iv 
Syn tower bottor 64 14 ¢ 
Coke & k ] 176.4 
. 
ule) (20) 10 106 (6.7) 1] 
(eas (crackin) if ) 11440 i 
Vield: 
Girbotol end ih) (56 (/R | }.4 14 
Fuel & flare i 7) + | if 44 
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‘ 
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ilf le if ‘ ster 
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CHARGE 


Wes Wt: 


fotal S mercap bbl 


Lt str run gasol 0.06 0.0 1344 
str rus 0.20 O09 12 
Cracked gasoline 24 

Poly gasoline 0.06 

Kerosene 
Distillate 199 


Aryl 


Table 8—Effects of Treating in Two Specific Cases 


CASEI 


Copper treat traightrun gasolin 


CASE 


Solutizer treat straightrun gasoline 


Sel tawe susti wash ar mbhibstor Ihree-stage caustic wash poly & 
eeten cracked gasoline racked gasol, inhibitor for final 
Poly gasol torage no treat sweetening 


Aci! treat kerosene 


Caustic wash & 


Acid treat kerosene 


doctor treat distillate Caustic wash & doctor treat distillate 


YIRILD YIELD 

Lb sulfur Lb sulfur Ub sulfur 
Ib we Lb sul to treating Wee in prod- to treating 
sulfur sulfur bbl = in prod solution sulfur bbl solution 
19.8 134 19.8 0.04 144 13.2 6.6 
66.0 O20 122 66.0 122 16.3 29.7 
149.‘ 118.4 | 0.13 237 81.0 685 
s9 sy $4 44 1.4 
{99 ‘s77.0 SA 199 $77.0 Sk 
14.7 737.1 1499 


Table 9—Effect of Treating on Pool Gasoline Octanes 


(See Table &. Same blending bonus added in each case) 


CASEI 
% 
liste run gasol 144 
Iivy run sol 122 49 
Cracked gasoline 4) 
Pol 6.16 
Butane 04 
Li str run gasol 449 
il r run gasol 149 
Cracked gasoline 41.7? 
Poly gasoline 6.16 
Hutan 
Total SOR 100.00 


RON RON 
KVP clear TEI 
0.06 6.4 66.0 RS.0 
O70 0.4 
ol 6.0 9t0 
0.067 96.0 
Oooo OKO 12.0 105.0 
10.0 9).1 
0.04 6.8 66.2 
56.2 738 
O14 6.0 930 99.4 
96.0 994 
0.00 102.0 
10.0 93,7 


the stock prior to doctor treatment 
may eliminate some of the light mer 
captans, which otherwise would con 
tribute to disulfide sulfur content of 
the product 

Ihe same sort of reasoning may 
apply to copper treating. Any amount 
of mercaptan that may be eliminated 
in a precaustic wash will lower the 
product disulfide content. Conditions 
under which the precaustic wash ts 
operated can often affect the quan 
tity of mercaptan sulfur removed 

Adding caustic washing as a treat 
ing step in conjunction with inhibitor 
sweetening will dissolve some of the 
mereaptan sulfur that otherwise would 
be oxidized to disulfides 

Systems already using a combina 
tion of caustic washing and inhibitor 
sweetening are possibly improved by 
setting conditions which will tavor 
caustic solution of mercaptans and 
minimize their inhibitor oxidation 

The treated distillate shown has a 
quite unsatisfactory sulfur content and 
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probably would be difficult to market 
as diesel fuel except for heavy duty 
equipment. The consumer in recent 
years has developed an 0.5% “yard 
stick” for sulfur content when “meas 
uring” diesel fuel requirements. In 
dividually, the processors of high sul 
fur crude have met the requirement 
in a number of ways, some of which 
include undercutting the product, 
blending with material from sweet 
crude, catalytic (i.e. bauxite) treat 
ing without hydrogen, and most re 
cently catalytic treating using hydro 
zen as a reagent 

All but the last can be considered 
temporary stop-gaps operations 
where high sulfur crude is being proc- 
essed, Gradually, competition is mov 
ing the distillates with appreciable sul 
fur to lower grade fuels. Fortunately, 
the refiner has hydrogen available for 
desulfurization as soon as reforming 
is justified on the basis of gasoline 
octarme specifications 


fo further advance the picture of 


sulfur disposition with the hypothet- 
ical crude mixture under discussion, 
a material balance is shown for re 
forming and desulfurization operations 
(Table 10). Reforming is considered 
a platinum catalyst process. Desul- 
furization Operates with both hydrogen 
recycle and hydrogen make-up. It has 
been assumed that economic necessity 
would force the desulfurization, not 
only of straightrun naphtha charge to 
the reformer, but also of middle dis- 
tillates, because of the high sulfur con 
tent of the distillate 

It is impossible to assess accurately 
the Research octane number contribu- 
tion of desulfurization in this situa 
tion because pool quality is greatly 
improved by reforming. However, if 
a gasoline pool is considered on the 
basis of using the desulfurized re 
former feed instead of the reformate, 
some indication of the effect of sulfur 
is obtained. The gasoline pool (Table 
il, Case IIl) merely indicates a re 
assignment of percent sulfur to the 
light and heavy straightrun, assuming 
catalytic desulfurization with external 
hydrogen. Little desulfurization — is 
shown for the light straightrun gaso 
line because only a portion of this 
material passes through the unit. Af- 
ter catalytic desulfurization, the resi 
dual sulfur may be considered thio 
phenic (least antagonistic). Cracked 
and poly gasoline sulfur levels are 
shown in Table 11. 

Using this reasoning, an additional 
pool Research octane number would 
be recovered over Case II almost en- 
turely because of catalytic desulfuriza- 
tion of the heavy straightrun material. 
Since heavy straightrun would no 
longer need chemical treating any 
octane quality benefits from mercap 
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CATALYTIC DESULEFURIZATION 


Bbl We wee 
Charge: API (MCF) ib crude sulfur 
H str run a Oo 
Kerosene 4° 990) 
Distillate ,04 rol 
Total liquid charge 104.690 O68 
Reformer off-gas (67) 0.24 O.1) 
lotal feed 479 


Vield: 


Desulf. off-gas 0.4) 1.4] 


100 


Re tane Number of Ret te + Ie 


SULFUR IN REFORMATE DROPS wit! 
incre in reforming severity 


Fig. 1 


tan removal should be 


reassigned to 


catalytic desulfurization 


Further desulfurization takes place 


during the reforming operation (Fig 


1) and the extent of this reaction 1s 
based upon reforming severity and 
catalyst type, the amount of sulfur 
removed 1s frequently 90-99 of 
the quantity present in the charge 
stock.'""' Presumably this based 
upon charge stock having relatively 
low sulfur content 


de 
eliminates 


The addition of reforming and 


sulfurization 


reduces or 


part of gasoline treating. Some treating 


problems remain, however, and may 
be solved in a number of different 
Ways 

Whether light straightrun gasoline 


is split trom the stream before or af 
the 


be 


ter desulfurizer, light mercaptans 


the 


Because heavy 


can present 


straightrun material, now reformate 
will probably not need any treating 
whatsoever, it may not be economical 
to operate former treating equipment 
It would be particularly undesirable 
considering Research octane quality 
standpoint to continue a conversion 


process (i.e copper! treating) 


Ihe refinery technical staff is gen 
erally in the best position to evaluate 
treating needs. For example, a light 


Sulfur in U. 
‘| 


increase 


YHE | 


octane quality 


> 


national gasoline pool 


has continued to 
the 


years along with a parallel rise in TEL 


steadily in past three 


concentration. The cost of octane im 


provement has also risen accordingly 


each year, and it becomes increasingly 


important to consider all approaches 
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Liq. effluent 70 104 ‘4 0.16 
yield: 

Reformer ip ( Oo 11 oo 
Distillate 99 178 1.400 16.96 0.29 
Tota 44 70 104.04 44? 


REFORMING 


Table 10—Material Balance Showing Sulfur Distribution 


Ib totals 
sulfur in crude 
1.48 
64.0 1.41 
Sk) 
14.98 
14.0 16.04 


O16 
149.0 
166.4 


( harge: 
Vield: 
Propane 4 Trace 
Butane 4 Trace 
Debut, refor ate 4.0 | 11.19 oor ol 
Sulfur in gas given as ve fis 
Table 11—Effect on Desulfurizing on Pool Gasoline Octane 
(CASE IIL. Same blending bonus as in Cases I and 1) 
RON 
% Smi Th 
Lt str run gasoline 0 
Hiv ir run oo ‘ 
Cracked gasolime 1] 4 
Butane 4 so 
austic wash may remove mercaptans racked gasoline wash system could 
almost to the point of being doctor supply the natural solvent to readily 
sweet. It is possible that combining absorb mercaptan sulfur. These pos 
the poly gasoline and light straight ibilities and others may be readily 
run would present just the correct investigated in the control laboratory 
combination tor effective sustic wash and liberal use of the test engine will 
ing and inhibitor sweetening. The use indicate the best course of action with 
of partially spent caustic from. the regard to Research octane number 


S. Pool Gaso 


ine 


to octane improvement economn tinue and should be 
Ethyl Corp. surveys and engineering dent with premium g 
studies show LU. S. total pool gasoline to improve premium 
quality for the years end of 19 quality and other per 
1954 and 1955. (Table 12) A slight ing the ce 

decrease in sulfur content may bh ulfur content. Thi 

noted along with a rise in the cost enhancing TEI 

of octane improvement. This will con I he 


1956 


asoline 


particularly evi 
Pressure 
wo 


fications hay 


meet octane 


irable effect of reducing the 


is one ftactor 


su ceptibility 
ulfur distribution curve (Fig 


47 


wr. Sulfy Rel nate 
4 


@ Sulfur in Gasoline 


005 010 O15 


w of Sulfur in Gasoline 


HALF OF U. S. GASOLINE HAD MORE 
THAN 0.05% sulfur content in 1954 
Fig. 2 


) for 1954 indicates that 50% of 
U.S. gasoline contains more than 0.05 
wt-’> sulfur. About 15% of the gaso 
line was fairly high in sulfur, being 
over O.10 wt-% 

When this sulfur is represented in 
terms of antagonism to TEL in gaso 
line, the economic picture is immedi 
ately apparent. Each type of sulfur 
compound exhibits its own particular 
degree of antagonism. This was rep 
resented as a function of structure 
by Livingston.(’") It is interesting to 
use this method of presentation (Fig 
4) in showing the effect the various 
compounds would have on the Na 
tional gasoline pool with 3 ml/gal 
TEL, at the present sulfur concentra 
tion. Thiophenic sulfur compounds 
cuuse a quality loss of about two Re 
search octane numbers, while the ex- 


tremely antagonistic polysulfides cause 


Table 12—U.S. Total Pool 
Gasoline Quality 


(at end of each year) 


Premium pool 1953 1954 1955 
Tel, ml/gal 2.$1 2.47 2.65 
octane 94.4 96.5 
RONB 66 78 
Wt.% sulfur 0.079 0.080 0.067 


Regular pool: 


mil) gal »o7 d 

RONB 43 16 
Wt-% sulfur 0.094 0.082 


Combined poot: 


itl mil) gal ».22 2.34 
Kes. octane R78 91.0 
¢ KRONE 40 


Wt.-% sulfur 0.089 0.087 0.077 


*Cents per Research Octane Number Barrel 


about a seven octane number loss 

In order to speculate upon an esti 
mated TEL loss to the U. S. pool from 
sulfur antagonism, it is first necessary 
to establish the type of sulfur com 
pounds in the pool. Total sulfur ts 
known (0.077 wt-% from Table 12) 
and this is generally all the sulfur 
information the average refiner has 
about his gasoline pool. 

Assuming the gasoline is sweet and 
non-corrosive, mercaptans, hydrogen 
sulfide, and free sulfur may be con 
sidered absent. Polysulfides generally 
do not occur except rarely and then 
only as a result of treating upsets 
Disulfides, monosulfides, and thio 
phenes are the three remaining pos- 
sible compounds and it is reasonable 


04s in RON in US. Pool Gasoline of Fall, 1955 | 


MERCAPTANS| | 


LTHIOPHENOLS) DISULFIDE 


ARYL | 
ALKYL 
SULFIDES 


ALKARYL 
| SULFIDE 


DEGREE OF ANTAGONISM TO TEL by 
various types of sulfur compound: 
Gasoline represented was U. 5. pool in 
fall, 1955, having RON of 79.2 clear 
and 92.0 with 3 ml/TEL, with avg 5 
content of 0.075%. If this amount of 
ulfur were represented as the com- 
pounds shown, the octane loss is in- 
dicated by the vertical scale. Solid 
lines are fixed values: broken line 
are estimated—Fig. 3 


to assume that antagonism to pool 
TEL cannot be less than for thio 
phene or greater than for disulfides. 
In many situations, disulfides are no 
longer present because treating meth- 
ods that eliminate mercaptans, rather 
than convert them to disulfides, are 
favored. 


A reasonable assumption then, ts 
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that pool gasoline contains half mono 
sulfide sulfur 
fur. This 


ind half thiophenic sul 
represents 4 


the 


conservalive 


situation because more antagon 


istic disulfides are present to some ex 
tent 

Using the above assumption and the 
relationship developed by Pulleyblank 
and Lovell the additional Re 
search Octane possible with sulfur re 
shown asa 


moval may be function of 


wt-“o sulfur. Complete sulfur removal 
the 1955 | S 
would result in 
Research 
to Fig 


from gasoline pool 


additional 


numbers 


least 
octane according 


+. Using Fig 5, this would rep 


This 
100-million Ib of 
used annuaily 


resent 1.15 ml/ gal 
that 


mcans 
TEL. ts 
to overcome sulfur an 
Dollar 
sents at least $60-million 


Unfortunately it is 


over 


tagonism wise, his repre 


not practical 
think 
in terms of complete desulfurization 
the 


with present-day processes to 


However enormous loss because 


of sulfur in gasoline alone continues to 
challenge petroleum researchers 
With the advent of hydrogen treat 
ing in the past few years there is no 
reason why 50% or more sulfur re 
moval trom the nation’s gasoline pool 
nfortunate 


cannot become a reality. | 
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eft 


concentra 


ly, the relationship between TEI 


crency and sulfur type 


tion! is exponential and, there 


fore, partial sulfur removal less 


attractive, Nevertheless even partial 


removal, when considered on a na 


tonal pool basis, would be 
the 


and it 


very re 
from 
Figs. 4 
that about 0 


warding pomt of quality 


Using may be seen 
1} Research octane num 


could be 


bers representing 0.37 ml/ gal 
inthe U.S 


recovered 
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with sulfur 
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POSSIBLE SAVINGS with sulfur removal based on 


type of 


FENHE cost of sulfur antagonism in 
the U. S. gasoline pool is only of 
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asmuch as it 


interest to individual refiner in 


relates to his own gaso 
much can I save by 


line pool How 


gasoline desulfurization?” An individ 


ual appraisal of each refining situa 


this 
number of 


tion is the only direct answer to 


the 


However, an in 


question because of 


variables involved 
made using 
that 


gasoline 


teresting estimate may be 
the same 
taken with 


but 


line of reasoning 

the | S 
the 
individual pool Research octane level 
and TEL susceptibility 

A graph 
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has been made for 
levels of | ind 

This relationship 
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improvement in 
sidered 
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projected cost of octane 
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estimates 


savings alone are very 
In terms of 
RONB 
Barrel) 


tive 


present 
(Research 


may be 


operations, 5.5¢ 
Octane Number 
considered compet 
and it is not unreasonable to a 
sume that average pool octane could 
be rained a number by 
tion. This 
Sé/bhl 


ment 


desulluriza 
would about 
Predicted 


however 


amount to 
costs of IMprove 
range as high as 
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Sources of Hydrogen for 


Treating 


YATALYTIC reformer off-gas con 

A sists of a large percentage of hy 
drogen, as indicated by the three typ 
ical octane improving reactions'<” 
that accompany the catalytic reform 
ing process 

|-Cyclohexane is dehydrogenated 
to give benzene and hydrogen 

2—-N-hexane undergoes dehydro 
cyclization to benzene and hydrogen 

}-1,2-dimethylcyclopentane under 
goes dehydroisomerization to toluene 
and hydrogen 

Some of this hydrogen is used dur 
ing catalytic reforming by typical sup 
porting reactions 

|.-Thiophene plus hydrogen via 
desulfurization to butane isomers and 
hydrogen sulfide 

2—-Unsaturated hydrocarbons plus 
hydrogen undergo saturation 

The net result, however, is any 
where from 200 to 1000 cu ft of hy 
drogen per bbl of reformer charge 
The actual amount is dependent upon 
many variables-—hydrocarbon compo 
sition of charge, boiling range of 
charge, sulfur content, type of re 
forming catalyst, and operating con- 
ditions. As reforming severity is in 
creased, the hydrogen content of the 
reformer “oll-gas” increases slightly 
to a peak level and then drops off 
(Fig. 7) according to data on one 
nonregenerative platinum catalyst proc 
ess. A regenerative process recently 
claimed a high concentration of hy 
drogen in “off-gas.” An example shown 
was 1000 to 1350 SCF of hydrogen 
per bbl of Mid-Continent naphtha 
charge for mild and severe reforming, 
respectively 

It has been estimated by Ethyl en 
gineering studies that the U, S. refining 
industry will reach a point of reform- 
ing Saturation with respect to virgin 
feed stock in the latter part of 1957 

Admittedly reforming capacity will 
continue to expand, but by and large 
through the use of feed stocks from 
thermal and coking operations. Some 
of the lighter cuts such as natural 
gasoline may also be considered. Hy 
drogen “make” from these operations 
will be less than from the intermediate 
and heavy virgin stocks. Hydrogen 
will be needed to “clean up” thermal 
and coker naphthas so they can be 
reformed. Thus net hydrogen will be 
much lower, perhaps nil, from opera 
tion with this feed stock 

By late 1957, reforming of virgin 
naphtha should amount to 16.7% of 
the total crude run to stills or about 
1,400,000 b/d. Assuming a nominal 


90 


VY NAPHTHA, MIDCONT. 


WEST TEXAS NAPHTHA 


INTERMEDIATE NAPHTHAS 


INTERMEDIATE NAPHTHA 


HYDROGEN YIELDS 


various stocks, with platinum catalyst 


figure of 500 cu ft of hydrogen make 
per bbl of reformer charge, 700,000 
MCF/day of hydrogen should be ulti- 
mately available from reforming 
figure will be increased if aromatics 
becomes widely 
companion process to reforming 
octane paraffins are recycled and the 
dehydrocyclization 
extensive with an accompanying larger 


or more of the crude 
oil produced in the U. S.‘'") contains 
Middle distillates 
and cracking stocks from these high 
sulfur crudes are potential stocks for 
hydrogenation 


will be desulfurized 
desulfurization 
material based on the projected crude 


run to stills at the year end, 1957 


higher than an estimated theoretical 


Table 13—Theoretical Hydrogen 
to Desulfurize Three Stocks 


Fstimated Hydrogen 


value, but it is evident that hydrogen 
consumption ts not large for the lower 
boiling-range material 

Larger quantities of hydrogen will 
be required to upgrade middle dis- 
tillates, not only by desulfurization, 
but hydrogenation. Hydrogen require 
ments''*") vary widely, from a few 
cu ft/bbl to as high as 300 or 400 
cu ft/bbl for desulfurizing and hy- 
drogenating some of the cracked dis- 
tillates. Using an average requirement 
of 100 cu ft/bbl daily hydrogen con 
sumption for all treating will amount 
to less than 100,000 MCF/day by 
the end of 1957. This is based upon 
estimates of 800,000 to 1,000,000 b/d 
desulfurization at that time 

One of the greatest unknowns in 
estimating future hydrogen consum 
tion for product treating centers 
around cracking operations. Future 
specifications will require considerable 
treating to utilize cracked material in 
diesel and burner fuels in quantity 
The extent to which recycle and se- 
verity are increased in cracking op 
erations to raise the Research octane 
number and yield cracked gasoline 
will work to regulate the blending of 
cracked distillates 

It is only on the field of upgrading 
crudes and residuals, that potential 
hydrogen requirements exceed the 
amount that its forseeable from cat- 
alytic reforming. The Gulf HDS proc 
ess'*!) is the first of this type having 
commercial interest. Pilot plant work 
on West Texas crude indicated a hy 
drogen requirement of 426 SCF/bbl 
of charge for 85% desulfurization. A 
mixture of 71.2% Kuwait reduced 
crude and 28.8% cracked distillate 
required hydrogen to the extent of 
745 and 930 SCF/bbI of charge for 
two different operating severities. De 
sulfurization was effected to the ex- 
tent of 68 and 92% respectively 

Referring to the residuum from 
1000 bbl of crude (Table 7) 85% 
desulfurization of this 292-bbl frac 
tion would not only upgrade product, 
but would convert an additional long 
ton of sulfur to hydrogen sulfide for 
recovery unit feed 

All the available hydrogen from 
present and future reforming installa 
tions would be used if less than half 
the high sulfur crude and/or residuum 
were hydrogenated by the Gulf HDS 
or similar processes. Present econom 
ics of this type of processing indicate 
considerable development is necessary 
before widespread industry acceptance 
can take place 
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b/d we needed, 
Stock approx. sulfur MFC 
Reformer 
x feed 350,000 0.12 3,500 
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Outside Hydrogen 


It is 


residual 


that while 


eventually use all 


interesting to note 
fuels may 
hydrogen the 


remaining refinery, 


refiners can also provide an outside 


hydrogen source from residuum 
when this need develops 

Natural gas already has been widely 
a raw material to make hydro 
As the 
liquid 
fuels including residuum are becom 
ing competitive in certain areas 

In the gen 


erating process, hydrogen can be made 


used aS 
gen for ammonia production 


natural gas 


value of Increases 


Texaco synthesis gas 


economically trom fuel ol, and as 


a result several proposed ammonia 
plants will use heavy fuel oil in pref 
erence to natural gas 

The Mississippi River Chemical Co 
Crystal City, Mo 
as an alternate for natural gas in the 
Heavy fuel 
oil can also be used in place of diesel 
oil 

Raw material 


ments for the 


will use diesel fuel 


manufacture of ammonia 


utility 
manufacture of 


and require 
high 
purity hydrogen from propane or nat 
ural gas have been published by Giurd 
ler.‘*'' Very pure hydrogen (99.88% ) 
is Claimed for this process, and either 
propane of may be used 
Material and util 
1000 SCF of 
lable 14 


Hydrogen may also be produced by 


natural gas 
as 4 raw material 
ity requirements per 
hydrogen are shown in 


the electrolysis of water but 
one disadvantage of this process is the 


Very 
hydrogen is obtained with oxy 


presence of trace oxygen high 


purity 
gen removal by 


passing gas over Cal 


alysts at elevated temperatures. The 


principal operating cost electric 
power and this process might find an 
advantage in locations close to cheap 
hydro-electric power 

Ihe steam-hydrocarbon 


that has 


process Is 


one been widely used for 


ammonia synthesis. Propane may be 


used after desulfurization to produce 
a high purity product. Hydrocarbon 
and steam are mixed and passed ove! 
a nickel 1500°F 


catalyst at about 


Carbon monoxide 1s converted to the 


dioxide with formation of additional 


hydrogen. The 
ible 


process is very flex 


Another process that may be of in 
to the to fill 
drogen needs is thermal dissociation 
Methane, for ex 
high 
) yielding car 
Both carbon 
RS 


terest refiner future hy 
of hydrocarbons 


ample, will decompose at tem 
peratures, (1700-25001 
bon black and hydrogen 
black 
hydrogen may be produced 


The partial oxidation 


and “off-gas” containing 


process 
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Table 14—Material & Utility 
Requirements for 1000 
SCF of Hydrogen 


Material or U tility Quantity 
Propane gal 

r Natural gas, cu ft 

Fuel (gas or oil) Btu 
Steam, Ib 
Cooling water 
Power Kwh 


Chemicals 


gai 


has the advantage of low capital in 


vestment per unit capacity and low 
operating cost It uses a Catalyst-filled 
reactor for conversion of hydrocarbon 
gases to hydrogen in the presence of 
insufficient air for complete combus 
formed dur 
alter 


vapor to 


tion. Carbon monoxide 


ing the process is reacted cool 


ing, with just enough water 


produce more hydrogen and carbon 


dioxide. Carbon dioxide is removed 


by amine absorption and caustic wash 
ing 

that wall 
require the refiner to manufacture ad 


Certainly the conditions 


future 
desul 
hydrogen treating and am 


ditional hydrogen are in the 
Yet, the 


furization 


rapid ucceptance ol 


monia manutacture are going to pre 


sent some interesting situations. For 


example, consider the refiner who 


processes a sweet crude and manu 


factures ammonia using only retorme! 
source of 


faced 


pro essiny 


hydrogen 
with the 


off gas as a 
This 


prospect ot 


refiner, when 


sour crude 
desullurize and 


ucts at the 


must upgrade prod 
of teed to the 


ammonia plant or produce additional 


expense 


hydrogen. The particular set of eco 


nomics governing the individual sit 


uation will decide whether additional 


1956 


= 


‘| AMMONIA 
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DESULFURIZATION & 
HYDROGENATION 


TODAY'S CONSUMPTION OF reforme: 
off-gas hydrogen Fig. 8 
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hydrogen will be produced and which 
process best fits the plant conditions 


if more hydrogen ws manutactured 


Ammonia as a Competitor 
for Refinery Hydrogen 


After 


heen 


needs have 
600.000 MCI 
day or more of hydrogen will eventu 
ally be available in | S 
This hydrogen anhy 
drous ammonia, represents about 8500 
t('day or about 75° of the 
total market demand 
Ammonia plant 
bled inthe U.S 


indication 


product treating 


satished, about 
refineries 


converted to 
present 


capacity has dou 
demand 


since and there 
that 


ds by 


is an will 
be double 19° 

A more current that 
ammonia in 
that 1956 


report states 


unless the demand tor 


vreathy over 195% 


creases 


production will not exceed 


ot capacity lhis would uppear to 
be a short range situation because de 


mands Of agriculture are increasing 
rapidly and steadily. Over 10° of the 
produced in the t S. al 


hydrogen 


ready uses from catalytu 
reforming 

I he Atlantic 
t/ day 
that 


Refining Co.'s LOO 


immonia plant is an example 
catalyiic reformer “ofl 
SCFED) 


Hydrogen is puri 


utilizes 
of high hy 
drogen content 
fied by 
ind 
synthesis step 
Standard Oil Co 


anhydrous 


low-temperature separation 


conversion is Obtained in the 


(Ohi) 


urea 


makes 
nitric acid 
olutions 
feed of 
i 12.000 b/d 


and nitrogen using a com 


bination refinery gas, trom 


Platformer, and natural 


[here is no ruk 


for placing a dol 
lar value on hydrogen for the refiner 


sho is using the material for desul 


furization or feed pretreatment 
Desulfurization may mean keeping 
a product on the market competitively 
Pretreatment of reformer feed may 
be essential for efficient operation of 
the reformer, In one case hydrogen 


value may be calculated in terms of 


product upgrading and in another it 


may be reflected in reduced catalyst 
costs 

It is probably safe to say that am 
monia does not compete economically 
for refinery hydrogen when the hy 
drogen can be used to enhance prod 
uct marketability 

Most 


abk in 


refiners with hydrogen avail 


quantity and no particular 


product up grading 
the foreseeable 


possibility ot 


requirements in 
future will consider the 
ammonia manutacture 


Hydrogen needs for ammonia manu 


9) 
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facture when utilizing feed solely from 
reformer hydrogen dictate large units 
lo feed a 100 t/day unit, at least a 
15,000 b/d virgin naphtha reformer 
is indicated. This is based on a fixed 
bed non-regenerable platinum catalyst 
unit'*'’ producing “off-gas” of 90 
hydrogen or higher. By the 
end of 1956, there will only be 20 
to 30 reformers “on stream” large 
enough to produce 100 t/day of am 
monia trom reformer hydrogen alone 
Assuming that only half the hydrogen 
is from the reformer, then twice as 
many plants have potential feed for 
100-ton ammonia plants 


vol-% 


Another 160 reformers of lesser ca 
pacity will be in operation having 
varying amounts of hydrogen avail 
able. Gathering systems from several 
plants may provide a mixed feed for 
ammonia plants in some areas where 


Economics o 


posits in the U.S. and the in 
creased production of sour natural gas 
and crude oil are probably the two 


7; rapid depletion of sulfur de 


most important factors accelerating 
the manufacture of sulfur from hydro 
gen sulfide gas. While the refiners 
primary interest is still to get the sul 
fur out of petroleum products,'''*) the 
present attractive price ($26.50/long 


local conditions 


present favorable 
CCONMOMICS 

In a comprehensive economic study 
of the cost of ammonia manufacture 
using a number of processes for pro 
viding pure hydrogen feed for am 
monia synthesis, low temperature sep 
aration of reformer “off-gas” was 
shown to be the most economical. 
However, an “off-gas” of 77.7 vol-% 
hydrogen available in quantity to pro 
duce 50 t/day of ammonia could pro 
duce 140 t/day of ammonia using the 
same amount of gas but with a steam 
reforming unit to produce additional 
hydrogen from the hydrocarbons pres 
ent 

An economic study of reformer 
off-gas” for ammonia manufacture 
from a molybdenum 
would not be as encouraging as with 
the platinum catalyst type. Such a 


catalyst unit 


Sulfur Removal 


fon) continues to focus attention upon 
sulfur recovery processes 


In general, a sulfur recovery plant 
of less than 10 to 15 long tons/day 
capacity is difficult to justify on the 
basis of reasonable payout alone, even 
when an amine absorption system is 
already an integral part of refinery 
operation 


In some situations local ordinance 


Table 15—Typical Sulfur Plant Costs 


Plant size: 


Capacity, long t/day 
Production, long t/yr 


Investment: 

Plant cost 

Working capital, 15% 
Total imvestments 


Operating costs ($/ long ton 


Depreciation, 10% of cost 
faxes & Insurance, 2.5% 


Total fixed costs 


Operating labor 
Supervision & clerical 
Maintenance 

Supplies, estimated 
Payroll, overhead 
Wales 


Power and fuel 


Total direct costs 


Total cost at plant 
Credit for steam 


Net cost at plant 


20 40 
6,570 13.140 
$220,000 $270,000 
3.000 41,000 
$25 $311.000 

+3 

0.44 0.41 

4.19 >. 56 

1.56 

1.24 0.62 

1.44 0.82 

O.1R8 

0.52 0.29 

0.14 

0.25 0.25 

| 

9.42 §.74 

1.00 1.00 

8.42 4.74 
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gas would only have about 50 vol-% 
hydrogen 

It is evident that the most important 
variable in economic studies of am 
monia manufacture is the cost of ob 
taming reaction grade hydrogen 

A general idea of what a 93% hy 
drogen reformer “off-gas” ts worth 
may be obtained by comparing the 
cost of manufacturing a ton of am- 
monia from natural gas with cost from 
reformer gas. Ammonia from natural 
gas feed costs $13.48 more per ton 
using a 100 t/day plant as a basis.(*!) 
Applying this figure to the fuel gas 
value of the retormer “ofl-gas” makes 
it worth 32.5¢ MCF or 35¢ MCF tor 
the hydrogen itself. The actual selling 
price of reformer gas over the refinery 
fence would probably fall somewhere 
between this value and the fuel gas 
price generally assigned 


limits the amount of sulfurous gases 
that can be released to the atmosphere 
Under these 
covery, even without reasonable pay 
out, might well be the most advan 
tageous approach to the reduction of 
waste gas sulfur content 


conditions sulfur re- 


There are 
areas where it has become profitable 
tor refiners to band together to reduce 
atmospheric contamination by com 
bining hydrogen sulfide for feed to a 
single sulfur recovery plant 

A hydrogen sulfide gathering sys- 
tem from several refineries can also 
provide a profitable means of sulfur 
manufacture even without air pollu 
An unofficial 
value has been reported of $3.00 to 
$4.00/ton for hydrogen sulfide as feed 
for conversion 


tion as a consideration 


processes.'*"! This 
amounts to 22.5 to 30.0 ¢/million 
Btu, respectively, when translated to 
fuel gas terms 
Most sulfur recovery plants are va 
riations of the original Claus process, 
which basically involves burning one 
third of the hydrogen sulfide to sulfur 
dioxide. Sulfur dioxide ts then reacted 
with hydrogen sulfide in the presence 
of a catalyst at about 600° F to form 
sulfur vapor and steam 
Commercial plants employing single 
Stage conversion recover trom 80 to 
85° of the available sulfur Iwo 
Slage conversion may increase re- 
covery to 95%, but initial investment 
costs are 30% higher. In areas where 
atmospheric pollution is a problem, it 


3 
| 
92 


may be necessary to install as many fur conversion unit 


of the sulfur is said to be much 


Sulfur plant investment and oper 


ating costs vary considerably depend economic.'"* 


ing upon plant location and existing In general, interest 


facilities. Cost data have been shown the larger units 


for sulfur conversion plants of less 40 ton units in 


than 20 long tons/day capacity cost of crude sulfur 


Other cost data have also been pub about half for 
lished A Lion Oil Co. sul tion." 


of 10 long tons 
as three stages to recover up to 98% day with a very simple plant design 
smaller than the 
minimum size commonly considered 


Cost data for 
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Referring back to the material bal 
ance around 1000 bbl of sulfur bear 
ing crude ( Table 7), the Girbotol over 
head gas indicates that a 30,000 b/sd 
plant would yield about 15 long tons 
centers around of sulfur per stream day. After the 


20 and installation of the desulfurizer (Table 


lable 15 shows net 10), hydrogen sulfide ts available in 


at the plant at 


larger installa could be recovered using two-stage 


larger quantity and about 22 long tons 


Conversion 
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Marshall Sittig 
sules dept. in New York, has been a trequent contributor 
to PETROLEUM PrRocESSING. In fact, he told us that 


a member of Ethyl Corp.'s technical 


writing is one of his hobbies as if we didn't know 

A native of Oak Park, IIL, Marsh now makes his home 
in Larchmont, N. Y. He received a B.S. in Chemical 
Engrg. from Purdue University in 1940, and then went 
to work for Du Pont, where he did work in neoprene and 
was located at the Wilmington Experimental Station 

In 1947, the call of the North lured him up to Bangor 
Me ind for two years Marsh worked with the Eastern 
Corp. in the paper field. From 1949 to 1950, he was in 
the chemical research dept. of Chrysler Corp. in Detroit 
Since 1950, he has been with Ethyl Corp., first in research 
and engineering at Detroit, more recently in his present 
post in New York 

Besides writing, Marsh likes to build models—-every 
thing from boats and planes to chemical plants ind 
spend time with his wife and three children, a boy, 6 
and girls, 9 and I! 

George Unzelman, refinery technologist for Ethyl] in 
Tulsa, joined the compan in Detrowt. He came 
from Continental Oil Co., w vhich he'd been associated 
for eight years. Most of that time George spent at Billings 
Mont where high sulfur Wyoming crude ts processed 

Born in Seattle, Wash., George obtained a B.S. in 
(Chemical Engineering trom the University of Washington 
n his home town 

Cseorge savs his will prot 


change he 


PETROLEUM PrRoct August 


of his move to Oklahoma. In Montana, hunting and trout 
fishing occupied most of his leisure time away trom his 
family 
ihe following summarizes the conclusions George and 
Marsh reached in preparing this article on sulfur 
-Odor considerations limit the allowable mercaptain 
sulfur content of gasolines to 0.001 to 0.002%, From 
a corrosion standpoint, a limit of 0.005 is: permissible 
>Other considerations making sulfur removal de 
sirable include the following 
Lessening of refinery operating problems 
b——Improvement in color and lessening of gum 
formation 
c Recovery of sulfur for sale 
Avoidance of reforming catalyst potoning 
(particularly for platinum catalyst) 
e-—-Improvement in lubricating oil life because of 
lessened gasoline sulfur content 
{Improvement in tetraethyl lead response 
3. Because sweetening (sulfur conversion) processes 
venerally give no increase lead susceptibility, industry 
emphasis is on sulfur removal by hydrogen treating, pat 
ticularly where excess hydrogen is available from catalytic 
reforming 
+—-Complete removal of sulfur from the 1955 U.S. gas 
Research octane 
mi/gal of TEI Untor 
tunately, it is not practical with present day processes to 


oline pool would give an increase of 
numbers, and would save 1.14 
think in terms of complete desulfurization. However 

ulfur removal from the 19 U.S. gasoline pool 
asible with today this would give an in 
seo! 0 4 RON and would result in THI Savings ol 
mi/gal. The extent to which desulfurization is car 
therefore 
that must be decided by 
the individual refiner view of his own specific oper 


proc CoM 


ricd out from very little to virtually complete 


becomes u question of economu 


ating conditions 

It is not unreasonable to assume an improvement 
of 1 Research octane number for hydrodesulfurization. At 
current octane improvement costs for severe reforming 
ind for reforming with solvent extraction and recycling 
well be worth 15é/bbl 
6——-In the near future, all reformer feeds from high 


this octane ma 


ulfur crudes will be desulfurized. Emphasis on hydrogen 
treating of middle distillates from such crudes will in 
rease. Finally, desulfurization of the crude oil and/or 
residuum may be undertaken. This last step will absorb all 
the hydrogen trom present and future reforming 

ations and will make the manufacture of outsick 
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circulation than any other 


refining subscribers on the last 
Space on yesterday’s facts and 
publications for the refining- 
their coverage, editorial service 
to the advertiser. You'll find 


is clearly the new leader. 


‘The new leader the 
bax Petroleum Processing 


now gives you more refining 


business magazine —12,812 paid 
ABC Statement. Don’t buy 

figures. Take a new look at the 
petrochemical market — compare 


to the reader and service 


that Petroleum Processing 


| | | 
~ 
“a 
“Petroleum 
Prowse 
A McGRAW - Hitt PUBLICATION 
330 WEST 42NO0 STREET, NEW YORK 36 
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can prevent plugging, 
put an end to costly turbining of 
heat exchanger tubes 


Turbining operation means lots of downtime, lots of labor . . . 
two costly situations you con avoid with Nalco treatment. 


Ww ATER side plugging of heat exchanger 
tubes is an expensive nuisance Nalco has 
licked... and not on a just-as-good or 
just-as-cheap basis. Nalco treatment often 
ends completely the need for mechanical 
cleaning to remove sludge, scale, slime 
and corrosion products. 

If plugged tubes plague your heat ex- 
changers you can count on Nalco for 
substantial time and money savings. The 
Nalco System prevents sludge, scale, slime 
and corrosion...with chemicals and feed- 


ing procedures fitted exactly to your need 
by specialists in the water treating field. 

Your Nalco Representative can give 
you an accurate picture of Nalco System 
possibilities for you, Call him, or write 
direct for prompt action. 


NATIONAL ALUMINATE CORPORATION 
6258 West 66th Place @ Chicago 38, Illinois 
CANADA: Alchem Limited, Burlington, Ontario 


NORTHWESTERN UNITED STATES, HAWAII and ALASKA 
The Flox Company, Inc., Minneapolis 3, Minnesota 


ITALY: Nalco Italiana, $.p.A. SPAIN: Nalco Espanola, $A. 
WEST GERMANY: Deutsche Nolco Chemie GmbH 
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Your Guide to 
Petroleum Processing 


‘‘Clip-n-File’’ Process Data — 


Process References 


nee list 
your PI 


Here's something in helpful refere 


You'll want to keep it with the rest of 


new 


sheets. Not just a simple list of references, it in 
cludes a coding system to help you find specifi 
references about specific subjects. This month 

listing is for the year 1947. Other years wall be 
covered in future tssues p. 103 


‘‘Clip-n-File’’ Engineering Data — 
Distillation Fundamentals 


Useful information on a basic process tool of the 
petroleum industry, plus a tabulation of the boil 
ing points of 122 important hydrocarbons. p. 115 


Jeparts 


Information in the Ads 


Do you need detailed information on any specific 
ubjects’?’ Check through this easy-to-use index of 
hiteratul ind data being offered in the advertise 
nents im thi uc \ regular department this 
month and every month p-142 


Useful Crane for the Shop 


Pi r-driven. rotating job crane designed for im 
proving matertal handling in your maintenance 
hops. S Whats New! for this and almost 50 
ther 1 upment or products useful 

p. 147 


it Needn’t Be Electric 


The way Magnolia Petroleum natural gasoline 
plant at Kilgor lexa handled the problem ot 
driving its cooling tower fan was to use 4 gas en 
vine. See Plant Practices for this as well as several 
other helpful ideas for your own operations, p. 107 
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Advertisers’ Index 


Editorials 164 
Engineering ‘‘Clip-n-File’’ Data ...... 115 
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Information Offered 142 
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Patents 127 
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Suppliers News 123 


3 
st 
Nie 
| 


With 10 years on corrosive waste gases 
this Crane Valve is still maintenance-free 


THE CASE HISTORY 
10 years 


For over 
a large integrated refinery 
has handled corrosive waste gases 
on its refinery flare line with this 
10-inch No. 47X Crane cast steel 
150-pound valve. Used as the main 
gate valve, it is operated about 


once a month 


Despite the long periods of in 
operation, this Crane valve still has 
a perfect record for performance, 
mamtenance and service costs — not 
one mekel has been spent to keep it 
on the job. It has never leaked, 


and it operates as easily as it did 
10 years ago, 

Actually, Crane case histories like 
this are quite common in oil refin 
eries. You'll find Crane valves on 
practically every type service with 
similar performance records. 

From the outside, Crane valves 
may look like many other makes 
but inside, it’s a different story 
Here you'll find the famed Crane 
quality in design and construction 

in the precision fit and superior 
alloys that assure maintenance 


saving, trouble-free operation. 
You can order Crane cast steel 
valves in gates, globes, angles and 


checks 


to 24 inches—in 


if 


sizes up 


pressure classes 
to 2500 pounds. 

Call your local 
Crane Represent- ' 
ative for valu- 
able help in speci 
fying and order 
ing, or write to 


address below. 


Cc RAN E VALVES & FITTINGS 


Since 1855 


(leo obtain more 
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Crane Co., General Offices: Chicago 5, Ill. Branches and Wholesalers Serving All Areas 
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INHIBITOR 


IT TAKES ONLY ONE GALLON OF UOP “5... 
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TO KEEP 100,000 GALLONS OF GASOLINE GUM-FREE 


UOP #5 Inhibitor is the most eco- — position of TEL in stored gasoline. 


nomical you can use. And by expe- Is it any wonder that UOP #5 is the 


rience and test it is also the best standard of comparison in the industry? 


the only inhibitor that can handle the jut as the methods of making better 


really tough stability jobs. gasoline keep changing, so do the 


Actually, only 5 molecules of UOP 
#5 will protect as many as 1,000,000 
molecules of today’s tailor-made 
gasoline from the formation of gum, 
the one universally recognized cause 
of engine manifold deposits. It’s ef- 


fective, too, in preventing the decom- 


techniques of finishing gasoline for 
maximum gum stability and engine 
cleanliness. We will be glad to share 
our experience in this field with you 
in attacking a current stability pro- 
blem or in reducing costs on present 


processing. Just write us. 


PRODUCTS DEPARTMENT 


oP UNIVERSAL OIL PRODUCTS COMPANY 


30 ALGONQUIN ROAD, DES PLAINES, ILLINOIS, U.S.A. 


(lo obtain more data on advertised produ 1s Ne 
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TYPE 2500—proportional pilot 
for general liquid level control 
applications. 


TYPE 2500T — Level-Trol pilot 
used as pneumatic level trans- 
mitter 


; TYPE 2500C —pilot with level 
TYPE 2598 —Level-Trol cage indicator. Indicator available 


unit with 2” 600 Ib. flanged ‘\ on all style Level-Trol pilots 
top and bottom equalizing ~*~ 
connections (F-1). ~ 


The wide variety of pilots available TYPE 2500 — 2516 
for mounting on the Level-Trol gives dual Level-Trol pilot 
consisting of Type 
2500 for remote level 
ability to handle practically any liquid indication or recording 


further evidence of the Level-Trol's 


level, interface level, or specific gravity and Type 2516 con 


troller with proportior 
control or indication problem al and 
an 


FISHER GOVERNOR COMPANY 
MARSHALLTOWN, IOWA . WOODSTOCK, ONTARIO 


WORLD LEADER IN RESEARCH FOR BETTER PRESSURE AND LIQUID LEVEL CONTROL 


PRocessine Auvu / re a / 


ALL-IMPORTANT FACTORS 
WHICH DETERMINE THE VALUE 
AND EFFICIENCY OF 
PROCESSING FURNACES 


Vonironm HEAT DISTRIBUTION 
MAXIMUM FUEL EFFICIENCY 
PLENUM CHAMBERS FOR HAZARDOUS AREAS 
SIMPLICITY OF DESIGN AND CONSTRUCTION 
EXCESS DRAFT FOR HIGH OVERLOAD 
EXPLOSION RESISTANT 
MINIMUM GROUND SPACE 
SHORT LENGTH OF LIQUID TRAVEL 
ZERO AIR LEAKAGE 
LOW PRESSURE DROP 
LOW MAINTENANCE 


“UNIFORM HEAT DISTRIBUTION the most desirable 


heater characteristic is created in an Iso-Flow furnace by 


1. Individual burners are so spaced in relationship to the heating eleme 
that they create a symmetrical flame pattern with relation to the tube 


2. The metal cone at the top of the combustion chamber re-radiates to the 
tubes, also diverts combustion gases progressively closer to the tut 
to give a uniform heat intensity at the upper portion of the 
combustion chamber; 


3. The combustion gases, at the top of the heater, are diverted towards 
the walls where they recirculate from the top of the heater downward 

behind and between the tubes, increasing the heat input to the rear of the 
heating elements by convection; 


4. The recirculated gases reduce the heat intensity at the bottom of the 
furnace So that the heat input is the same, top and bottom 
These factors provide the completely uniform heat 


distribution required in heaters for the most efficient 
process operation, 


In every case where these 11 all-important design 
characteristics were employed to compare one type of 
furnace design with another, PETROCHEM-ISOFLOW 
FURNACES were proved most efficient by any 

com pariwon, 


Prove PETROCHEM-\SOFLOW FURNACES 


More than 1200 
PETROCHEM-ISOFLOW FURNACES are in 


operation throughout the world in the 
petroleum, chemical and allied industries 
for all PVOCERBES and for any duty, pressure, 
temperature and efhiciency . and all \ 
Petrochem-laoflow Furnaces are 


pre-emine ntly satisfac fory 


PETROCHEM-ISOFLOW FURNACES 


UNLIMITED SEZE... CAPACITY... BOUTY 


PETRO-CHEM DEVELOPMENT CO., INC. « 122 EAST 42nd St., New York 17, N. Y. 
REPRESENTATIVES 


Rawson & Co., Houston « Wm. H. Mason Co., Tulsa « Lester Oberholtz, Los Angeles * Faville-Levally, Chicago « DD. Foster, 


Pittsburgh + Turbex, Philadelphia + Flagg, Brackett & Durgin, Boston * G. M. Walloce & Co., Denver & Salt Lake City 
international Licensees and Representatives: SETEA-—5.A. Comercial, Industria! y de Estudios Tecnicos, Buenos Aires, Argentine * 
industrial Proveedora, Caracas, Venezuela * Societe Anonyme Huertey, Paris, France * Societe Anonyme Belge, Liege, Belgium * Huertey 


Italiana $.P7.A., Milan, Italy * Birwelco Birmingham, England 


vertived product pave | PETROLEUM PROCESSING 


q 
a 
j 

PR: 
“Most Efficient by Any Gor 


PETROLEUM PROCESSING PLANT PRACTICES 


at Magnolia Petroleum Co.'s Sa 
bine gasoline plant, Kilgore, Texas 


\ NEW cooling tower was a must 


The old tower, an atmospheric job 
had out-lived its usefulness and main 
tenance costs were spiraling 
Magnolia selected a compact, in 
duced-draft tower for replacement 
Sut the question came up-——how to 
power the fans’? The existing power 
plant was loaded to capacity. New 


Gas Engines Power Cooling Tower Fans 


venerating Capacity Was expensive to 
install, and outside power sources were 
undependable 

Ihe answer, shown above, was to 
use internal combustion gas engines 
[here are two tans on the tower, with 
a 65 HP gas-engine drive on each 
Ihe drive shaft is connected to the 
fan shaft through a flexible coupling 
and pear box 


Magnolia admits that vibration was 


Practical Tips and Ideas for Improving Operations 


au worry until the engines were started 
up. But once started no more vibration 
was found than is normal in an elec 
tric motor installation. No evidence 
of misalignment has shown up alter 
more than a year of operation 

Gas fuel piped over trom the nearby 
gasoline plant assures a dependable 
fuel supply, and there have been no 
farlure in the tan drives since they 


were put into operation 
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Studs Galling?—Try This 

YTUDS installed in blind holes of 
KJ ten become galled. This not only 
makes their removal difficult, but may 
permanently damage the threads of 
the equipment into which the cap 
screw or stud ts installed 

Ihe mechanics at Shell Oil Co 
Wood River, IIL, refinery have come 
up with a good solution that works 
The bottom two or three threads of 
the cap screw or stud are machined 
olf. This, they have found, greatly 
reduces the cases of galled studs and 


damaged threads 
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Crane Hazard 


OBILE cranes are the workhors« 
\| of the refinery. But these versa 
tile and handy units can also present 
serious safety hazards. Damage and 
sometimes disaster can result) trom 
mishandling of them 
One cause of trouble, even by ex 
perienced hand is raising the boom 
so high that it jams against the safety 
stops. [his can happen if the operator 
is not watching the boom stops care 
fully, or if the drum triction drag 
slightly causing “boom creep 
A new device, now planned as stand 
ard equipment on all mobil ranes 
in Humble Oil and Refining Co.'s 
Baytown, Tex., refinery, offers a posi 


tive stop Devised b Leonard J 
Marsh, a utility man in the rigging 
department it hould eliminat po 
sible boom jamming or buckling 

The safety slop consists of a small 


Safety Cutoff Prevents Mobile 


metal plate installed slightly ahead of 
the boom stop. An insulated wire 
connects the plate to the magneto ot 
the crane engine When the boom 
makes contact with the plate the may 
neto is shorted out and the crane en 
min top 


[he new device is adaptable to any 


type crane with or without boom 
top ind can be attached in a tew 
minute using easily obtainable ma 


terials and tool 


Correction: Credit for the July award 
winning tem on scaffolding, which was 
ugvested hy ©. Jennings, of Phillips 
Petroleum Co., should have appeared 
with the tem on p. 146, The mainte 

nance Chart on p. 143, used at the Last 
St. Louis refinery, was develuped by 
Socony Mobil personnel 
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At Jerguson you get a 
Complete Line 
of Liquid Level 
Gages, Valves 
and Specialties 


Working closely with the men in the 
field, Jerguson has developed a complete 
line of specialized gages, valves and other 
equipment to meet the specific needs of 
the chemical and petrochemical industries 
for the observation of liquids and levels. 
Available in stainless, monel, nickel, has- 
telloy and many other materials .. . with 
rubber, neoprene, lead, teflon, Kel-F, and 
other linings ... in a variety of end, side 
or back connections. 


Reflex and Transparent. With a variety of 
valves for all installations. 


large Chamber Gages. Minimize boiling 
—~ surging effect. Both Reflex and 
Transparent, also with non-frosting gage 
glass extension. 


Heated and Cooled Gages and Valves. Com- 
plete line of heated and cooled gages and 
valves, in various models, both Reflex 
and Transparent. 


Non-Frosting Genes. Patented design pre- 
vents frost building up over vision slot. 


Welding Pod Gages, Weld right to liquid 
containing structure and become an in- 
tegral part of it. Can be staggered for 
continuous visibility. 


Explosion-proof construction, 
UL approved. 


Group G Instrument Piping Valves. Unions, 
nipples, reducers, elbows, tees, valve and 
bleed valve all combined in one space- 
saving unit. 


Write for Data on Jerguson Products for Chem- 
ical and Petrochemical Processing. 


Gates and Valocs for the 

Observation of Liqwids and Levels 

JERGUSON GAGE & VALVE COMPANY 

100 Felleway, Somerville 45, Mass. 
Olfices in Majer Cities 


Jorqueen Trew: Goge & Voive Co., Lid., London, Eng. 
Pétrole Service, Paris, Fronce 
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TO SLOP OIL 
RECOVERY 


Uf 
2° x 12° BOARD 


TO COOLING 
WATER SYSTEM 


Simple Skimmer Removes Oil From 
Open Water Cooler Box 


N CLOSED water recirculating sys- 
| tems, condensers and coolers may 
often develop leaks. Through these 
leaks oil gets into the cooling water 
system, and the equipment leaking oil 
into the cooling water may often not 
be taken out of service for repair. 
However, the oil content in the cool- 
ing water can be controlled by “blow- 
ing down” a portion of the oil-con- 
taining water from the surface of open 
water cooler boxes. The separated oil 
can then be put into the slop oil re- 
covery system. 

Socony Mobil Oil Co.'s East Chi- 
cago, Ind., refinery has developed a 
very satisfactory system of dams and 


weirs to remove this oil from 
water cooler boxes 

As shown in the drawing, a 2 x 12- 
in. board is vertically placed as a dam 
so that about 4-in. of it is below the 
water level at the the box. 
This simple device separates the oil- 
foam and the water, allowing the 
clear water to flow under the board, 
over a fixed weir and into the trough 
leading to the water recovery system. 

Oil that is backed up against the 
other side of the board dam is chan- 
neled over an adjustable-height weir, 
out of the cooler box to slop oil re- 
covery. Adjustment of this oil weir 
controls the depth of the oil layer. 


open 


top of 


Double Barrelled Treatment 
Removes Iron Bacteria from Well 


By W. F. KNIGHTEN, Jr.* 


IFFERENT forms of bacteria 
| a live in well water, with some 
presenting special problems to the 
plant operator. One troublesome group 
is the iron bacteria, present in waters 
of high iron content. 

Certain conditions favor the growth 


* Mr. W. P. Knighten, Jr., is chief chemist, 
United Gas Pipe Line Co., Carthage, Texas. 


of iron bacteria and result in accumu- 
lation of iron compounds in_ their 
bodies. This results in a reddish-brown, 
slimy deposit in the suction and dis- 
charge pipes of the well, which seri- 
ously curtails water production. 

One gasoline plant in East Texas 
has found a satisfactory method of 
dealing with these tiny critters—some- 
thing was necessary when the water 
flow dropped from 290 gpm, open 
flow, to 150 gpm 
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Buyers of 


Any Process Equipment 
Reap Benefits from M. W. Kellogg’s 


WORK 


As a leader in the design and fabrication of 
petroleum and petrochemical process equip 
ment, The M. W. Kellogg Company as 
sumes many extra curricular responsibilities 
which eventually benefit not only its cus- 
tomers but the process industries in general. 
One of these responsibilities is Kellogg’s par- 
ticipation in technical committees of pro- 
fessional societies and associations, particu- 
[arly at subcommittee working levels 

At present, M. W. Kellogg’s engineers, 
metallurgists and others give a considerable 
part 
activities... 


of their time to over seventy such 
ranging from boiler and pres 
sure piping codes to welding practices and 
radiographic testing techniques. Many of 


today’s accepted design concepts were in 


4 SUBSIDIARY OF 


Limtte 


an A kof hia 


| 


Fabricated Products Division 
THIRD AVENUE 
MAN 


THE M. W. KELLOGG COMPANY, 711 


PULI 


troduced to the engineering profession by 
Kellogg committee men 

The M.W. Kellogg Company is privileged 
to contribute increasingly to the important 
work of technical and engineering societies, 
associations, and related groups. The prac 
tical application of the knowledge imparted 
and gained is another plus which goes into 
Kellogg's “built-in engineer’? approach to 
process equipment design and fabrication 
A typical example is a paper prepared by 
M. W. Kellogg engineers 


Correlation of High Temperature Hydro 


Collection and 
gen Sulfide Corrosion Data,”’ and presented 
at a recent meeting of the National Associa 
tion of Corrosion Engineers. Write for your 


copy 


NEW YORK 17, N.Y 


OKPOKATED 


KELLOGG) 7 


HEAT TRANSFER PROCESS TANKS AND PRESSURE 
EQUIPMENT REACTORS 


PIPING vt bl 


1956 (lo obtain more data on advertised 
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Plant Practices 


Acidizing alone had been tried, 
and had restored production for a 
short time. But tests of the reddish- 
brown deposit suspended in the wa- 


SWITCHING MANY THERMOCOUPLE 
OR RESISTANCE BULB CIRCUITS ? 


ter confirmed the presence of iron 
bacteria. The bacteria were still re- 
sponsible for the rapid loss of pro- 
duction after acidizing 


Temperature measuring applications are like tracks 
in a freight yard—they often need plenty of quick 
switching. Achieving both measuring accuracy and 
speed — especially with frequent switching — re- 


First, chlorine was injected into 
the well to kill the bacteria. After 
chlorination, the well was discharged 


quires a system well suited to the individual circuit. 
Among Thermo Electric's four methods is one best 
suited to your needs. 


to a ditch. Chlorination removed some 
of the well deposit and increased pro- 
duction to 170 gpm 

Then, four carboys, of inhibited 
hydrochloric acid were poured in 
Strength of the acid when mixed with 
the well water was 8%. Every half 
hour, with the discharge valve closed 
the water was lifted to the surface 
for one minute. The pump was turned 
off and the water allowed to flow back 
through the well. This treatment was 
followed for six hours 


QUICK-COUPLING > 
CONNECTOR PANELS 


+00 


Provide great flexibility for 
transferring numerous ther- 
mocouples —ideal for patch 
panel use. Many compact 
shapes and sizes. Panel for 
48 thermocouples and 16 


ARRAS 


ee Foo - 
sO 00 800 s00 


-O 809 +00 


measures only 
13% 7%". Polarized 
plugs and jacks of stondard thermocouple matetiele 


have long-wiping surfaces and spring loaded contacts 
for good electrical connections. 


An air line was then connected to 
the pump discharge. Air pressure was 
applied and the well water was forced 
back through the suction strainer of 
the pump for six hours. After twelve 
hours the strength of the acid solution 
was 0.2% 


4 ROTARY SELECTOR SWITCH 
For quick checking or switching of 
thermocouples or resistance bulbs. 
switches designed 
for flush panel or wall mounting. 


The well was then discharged to a 
ditch. For thirty minutes the water 
contained large quantities of sus 
pended matter. Production, open flow, 
was 274 gpm. Water was discharged 
until the pH approached that of the 
normal well water 

Ihe operators of this East Texas 
well have learned that acidizing alone 
assures production for only three 
months. Chlorination followed by acid- 

KEY SWITCHES > | izing will give about ten months ade- 
quate production 


Contacts and wipers of same silver 
alloy. Three models have OFF to 6, 
12 and 24 points. 


Provide a choice of connecting many 
sensing elements to one instrument or 


transferring sensing elements from 
one type of instrument to another. 
Locking or non-locking construction. 
PUSH-BUTTON SWITCHES 


For on-off checking of temperatures 


from many points or averaging any 
number of temperatures on one indicator. 


| 12-72 points for push buttons, 
12-144 for keys. 
Connector Panels No. 23-! 
Write for Bulletins | Rotary Switches No. 24-100-! 
Key and Push-Button Switches No. 24-1-! 


Thermo Electric | 


SADDLE BROOK, NEW JERSEY 
in Canada — THERMO ELECTRIC (Canada) Ltd., Brampton, Ontario j\ 
' ° . "Ll want to thank you for finding a place 


. for my boy in your department, 
— sas 


Single Case Construction 
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Simple arithmetic. 


with Ljungstrom’ Air Preheaters, four of 
your present stills can do the work of five 


You'll have far less slag much less downtime for mainte- 
with the Ljungstrom Air Preheater. This unit pro- 
duces more complete combustion, at higher temperatures, 
because preheated air mixes more thoroughly with fuel. And 
in addition, Ljungstrom efficiency makes possible finer proc 

ess control and advanced furnace designs. Thus, Ljungstrom 


nance 


savings are real and measurable. One still, Ljungstrom 
equipped, added $58,000 of income annually from higher 
product quality alone 


How fast is “WRITE OFF”? 


Unusually short 


Major savings are gained from higher 
And other Ljungstrom advantayes 


up to 20 fuel savings 


averaye ane ratings 
more economical furnace 


design, with no need for convection surfaces use of many 


fuels you used to throw away consistently higher through 


put horter turnaround time--mean that a Ljungstrom 
is paid out in a very few month 

For more complete details on what the Ljungstrom Ai: 
Preheater can do for you for an analysis of the heat 
recovery benefits attainable in fuel burning equipment 
call or write the Air Preheater Corporation, 


Wherever You Burn Fuel, You Need Ljungstrom 


The Liungstrom operates on the continuous regener 
ative counterflow principle. The heat transfer surfaces 
in the rotor act aos heat accumulators. As the rotor 
revolves, the heat is transferred from the waste gases 


to the incoming cold air 


The Air Preheater Corporations 10 4200 You 


am 


Sulfuric Acid sludge is a problem to many... but not to Stauffer! 


If you can pour it or pump it or get it in a tank car... 


send it to Stauffer. We'll “unsludge’”’ it 


and send it back to you... 98° pure H,SO,. 


If you have no sludge and just need Sulfuric Acid, 


e we have that, too. Available in tank trucks or tank cars 
of 6 to 100 tons capacity and barges of 
. 800 to 1500 tons... wherever and whenever you want it 
b in unlimited supply of all commercial grades. 
5 


STAUFFER CHEMICAL COMPANY 


380 Madison Avenue, New York 17, N.Y. 
Telephone: OXford 7-0600 


Stauffer means 


(lo obtain more data on advertised products see page 144) PETROLEUM ProcessinGc, August, 1956 
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By B. H. WEIL 
Manager, Information Services 
Ethyl Corp. Res. & Engrg. Dept. 
Detroit, Mich. 


Aniline 


Aniline, pronounced “an-ih-len,” is a 


colorless, oul liq id, that is heavier 
than water and freezes and boils out 
side water's temperature range. It has 
the formula C,H.-NH a benzene 
ring containing one amine (-NH_) 
group. In most dictionari iniline 
is defined as a chemical “used in the 
manutacture of dye not even all 
industrial chemists realize that this 


at-least-potential petrochemical (a ben 


zene derivative) is used far more ex 


tensively in the manufacture of “rub 


ber chemicals and that it has still 
other tonnage us 

In recent years, the use of aniline 
in “rubber chemical (chiefly antioxi 
dants and accelerators) has grown 
vith imecrease in the use of both syn 
thetic and natural rubbers, and this 
trend is expected to continue. Aniline's 
historical role as a raw material for 
textile dyes and dye intermediates 
While for years now secondary in ton 


nage to its use in rubber chemicals, 


is Stull expected to continue to grow 
(sulfa 


aniline ut 


Veterinary pharmaceuticals 


drug diphenylamine ind 


elt) will 
siderable 


continue to call for con 
mount 


chietl 


vill photograph 
ic chemicals 
The latter 


hydroquinone 


chemical reportedly may 

also find increased use as an anti 

oxidant for edible oils and as a gum 
inhibitor tor motor tuel 

Aniline is produced, by a variety 


of methods, from benzene, nitric acid 


and hydrogen. [he intermediate, nitro 


henzene (¢ 1S produ ed by 
the reaction of benzene and nitric 
icid, in the presence of concentrated 
sulfuric acid. Reduction of the nitro 
henzene with hydrogen then yields 
intline. Benzene, of course, Is petro 
chemically obtained in the catalytic 
reforming of naphth Nitric acid 
is an ammonia derivati which in 


turn is a petrochemical by virtue of 


its use Of hydrogen as a raw material 


More New Words 


Watch tor the September tssue of 
PETROLEUM PROCESSING. A 


feature the 


special 
f Petrochemical Plant 
Survey will be a glossary of hundreds 


of new petrochemical words 


PROCESSING 


PETROLEUM 


August, 


1956 


Do You Know These Words? 


this and tor 


Hydrogen tor 


use in aniline synthesis (if done by a 
petrochemical manufacturer), can be 
prepared from natural gas, obtained 
as a byproduct of the catalytic reform 
ing ot naphthas, etc 

future rate of 


expected to be a healthy 


Aniline's growth ts 
While 


it could even be “yet 


one 
not guaranteed 


propelled 


many wartime explosives 


were derived trom aniline, and it ts 
rumored to be of interest as a tuel 
constitutent for intercontinental bal 


At any 
is an historical material that may have 


listic mussiles rate, here again 


in interesting petrochemical future 


Trimethylolpropane 


Irimethylolpropane, pronounced “try 
meth-ih-loal-pro-pain 
ical that 


is a petrochem 
is currently attracting much 
attention because of certain advantages 
coupled with a considerably lowered 
Which makes tt fairly 


with 


price, onc com 


petitive other polyhydric ma 
terials for use in the plastics industry 
Polvhydric 


cidentalls are 


chemicals ( polyols 
those containing two 
(-OH) 


used aS CrOSsS 


or more hydroxyl groups 
and which thus may be 
linking agents in the synthesis of such 
plastics as urethane foams, alkyd resins 
etc Irimethylolpropane has three 
a methylol 
attached to 
end of the pro 
pane chain, i. e., its formula is CH 
CH.-C(CH.OH) It is a 


at temperatures below 91° 1 


such groups, each part of 


(HOH) 
atom at the 


radical one 


carbon 
waxy solid 

As a polyhydric material, trimethy 
lolpropane ts in competition with glyc 
and trimethy 


erine, pentaerythritol 


lolethane, and potentially with certain 


other polyols still in the pilot-plant 


Stage. Despite this formidable array, 
trimethylolpropane is expected to find 
that its 


This is because 


increasing use, now price has 


been cut in half com 


pared to other polyols it contributes 


hardness and heat-resistance to rigid 


urethane foams, ts easier to handle in 
types ot 


the synthesis of all these 


foams, and brings improved adhesion 
color, color retention, as well as hard 
ness, to alkyd resins containing it 
Other uses include synthetic drying 


oils, plasticizers, surface-active agents 
I rimethylolpropane is not a new 
used in Ger 


chemical; it has been 


many, and has been manufactured in 
this country by at least two producers 
from the 
chemical intermediates (formaldehyde 
and butyraldehyde ) 


reputedly same two petro 


used 


said to be 


by the new manufacturer responsible 
Both of 
hydes (carbon compounds containing 
CHO 
petroleum 


tor the price cut these alde 
from 

both. For 
LRG oxida 


or is produced from 


are produced 


natural gas of 
maldehyde ts an LPG of 
tion co-product 
natural-gas derived methanol, Butyral 
dehyde is from acetalde 


hyde 


derivative 


produc ed 


itself an ethylene or acetylene 


these in turn are hydro 


carbons prepared by cracking petro 
leum fractions or natural gas 

In petrochemical fields such as the 
no one mem 
group 
an entire market for long 


manufacture ot plastics 


ber of a chemical commands 


its relatives 


soon move in. Trimethylolpropane ts 


now becoming settled with the older 


members of the polyol family 


NEWS in VIEWS 


THIS 15-FT-HIGH, five bubble tray 


distillation column is being used in a 


University 
of Delaware to test the effect of vari 


rative 


project at the 


ables on plate efficiency 
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Typical HARSHAW CATALYSTS 


aud Hou they DEHYDROGENATION CATALYSTS 
CHROME-ALUMINA—ovailable in powder or tablet form containing 
various percentages of chromium oxide supported on high surface area 
aA7€ alumina—can be supplied as promoted catalyst and is also available as 
screened granules. 


IRON—tableted iron oxide. 


REFORMING CATALYSTS 


MOLYBDENA- ALUMINA — supported molybdenum oxide on alumina— 
available as microspheres for fluid techniques, or as tablets for fixed bed 
application. 

COBALT MOLYBDATE—<« supported cobalt oxide—molybdenum oxide 
catalyst supplied in tablet form. 


NICKEL-ALUMINA —o spherical catalyst available as hard spheres 
measuring 4" to 1” diameter—used for some types of gas reforming. 


DESULFURIZATION CATALYSTS 
COBALT MOLYBDATE—o supported cobalt oxide—molybdenum oxide 
catalyst supplied in tablet form. 
ZINC OXIDE—o pelleted zinc catalyst used in the desulfurization of 
natural gas. 


MOLYBDENUM SULFIDE— powdered and tableted molybdenum sulphide. 


CHLORINATION CATALYST 


COPPER—supported copper catalyst prepared and shipped as tablets 
or granules, 


HYDROGENATION CATALYSTS 
NICKEL-KIESELGUHR-—supplied as unreduced, or reduced and stabi- 
lized, tablets, Va" to %” diameter. 

NICKEL-ALUMINA—ovailable in tablet form containing nickel as nickel 
oxide on high surface area alumina, or in spherical form supported on low 
area, high-fired alumina. 

RUFERT FLAKES—reduced nickel protected by hardened oil shipped as 
free-flowing flakes for hydrogenation of all glyceride and acid fats. 
COPPER-CHROMIUM OXIDE —shipped as powder or tablets, stabilized 
or non-stabilized, with varying ratios of copper oxide to chromium oxide. 


NICKEL-ALUMINUM— powdered 50:50 alloy used for preparation of 
active nickel catalyst for low temperature hydrogenation. 


EXTRUDED 


SPHERICAL 


CATALYSTS FOR ORGANIC SYNTHESES 
ZINC CHROME—<c tableted zinc oxide—chromium oxide catalyst used 
in the synthesis of methanol. 


MERCURIC CHLORIDE—o granular catalyst consisting of mercuric chlo- 
ride on active, granular carbon used in the synthesis of viny! chloride 
monomer, 

COBALT THORIA—ovailable as powder or tablets, a thoria promoted 
cobalt catalyst employed in Fischer-Tropsch synthesis. 

COBALT—o supported cobalt catalyst in pellet form used in the synthesis 
of hydrogen sulfide. 


GRANULAR 


DEHYDRATION CATALYST 


ALUMINA— powdered and tableted aluminum oxide supplied as an 
active, intermediate surface area catalyst. 


Whether your requirement is measured in tons or pounds Harshaw can produce your 
catalyst exactly to your specifications of raw materials, chemical composition, and 
physical properties such as length, diameter, crushing strength, abrasion resistance, 
and bulk density. AND, make delivery when you want it. Call on Harshaw today — 
for further information or technical assistance. 


THE HARSHAW CHEMICAL CO. 
1945 E. 97th Street, Cleveland 6, Ohio 
Chicage 372, lll. + Cincinnati 13, Ohie * Cleveland 6, Ohic * Detroit 28, Mich 


Hastings-On-Hudson 6, N.Y. + Houston 11, Texas * Los Angeles 22, Calif. 
Philedeiphia 46, Pa. * Pittsburgh 22, Pa. 


POWDERED 


Write for FREE booklet, 
“HARSHAW CATALYSTS” 
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WHAT IT IS: Distillation is a two-step process for 
separating liquids: first, vaporization of the liquid fol- 
lowed by condensation. When this second step (con- 
densation) is carried out at different temperature 
ranges, the process is called fractional distillation 
This type is normally used in petroleum distillation 

Fractional distillation is the main process in re- 
fining all petroleum products; few escape some form 
of it. It is used for purifying mixtures—separating 
two marketable products—purifying one by separat- 
ing it from another introduced during processing—-or 
separating two solvents 


RESPONSIBLE FOR REFINING TERMS: Distilla- 
tion is so basic to the petroleum processing field that 
many of the industry's everyday terms stem from the 
principle involved. Such common refining terms as 


distillate high-boilers 
fractions low-boilers 
residuals topping 
light ends stripping 
reflux cuts 


illustrate how fundamental distillation is to refining 


BASIC RELATIONSHIPS: As explained in EDS No 
7 (PETROLEUM PROCESSING, July 1956) every liquid 
possesses a definite boiling point—-the temperature 
at which vapor bubbles form within the liquid mass 
[his temperature varies with pressure 

To convert one liquid into a vapor requires appli 
cation of heat to reach the boiling point, until none 
of the liquid remains. Subsequent condensation of the 
vapor completes the cycle of simple distillation. 

However, distillation of a binary (2-liquid) mixture 
is more complex, for the boiling points of the two 
liquids are different. Whenever heat is applied, evapo- 
ration of both liquids occurs, even when the tem 
perature is below the boiling point of either liquid 
Ihe vapors driven off from a binary liquid at almost 
any temperature contain vapors of both. Even though 
the vapors may be chilled and condensed at various 
temperatures, each condensate will contain some of 
the other liquid. To purify each condensate successive 
distillations will assist. However, a more efficient 
method is by fractional distillation, now used in most 
petroleum processing 


FYPES OF DISTILLATION: In specifying the kind 
of distillation to be used in refining petroleum, which 
is 4 mixture of many components, three factors must 
be considered: (1) the boiling range of the product 
being produced, (2) the heat stability of both the 
product and the mixture component and (3) the re 
quired specifications of the product 
Many types of distillation have been used through- 
out the progressive development of modern refinery 
distillation. These include 
Batch distillation—-which consists of vaporizing 
a liquid mixture without adding fresh feed to 
the unit. Successive cuts or fractions are ob 
tained by steps in the heating temperature. This 
is seldom used in modern refining. 
Continuous distillation—-a continuous operation 
in which the oil is successively heated, fraction- 
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Distillation Fundamentals 


ated and condensed. This method often employs 
a series of connected stills, each of which op- 
erates at a different temperature and distills 
one petroleum fraction. 
Vacuum distillation— performed at below atmos- 
pheric pressures, some as low as 40 mm Hg ab- 
solute. The purpose is to permit separation of 
high boiling components without extreme heat 
sources which would decompose the material. 
Steam distillation——may mean two things. It may 
refer to a distilling unit which receives its only 
heat from open and closed steam coils 

Or, it may refer to a method of vacuum dis- 
ullation which uses steam to aid in obtaining 
lower pressures. Here steam vapors act as a 
partial-pressure reducer, permitting evaporation 
at lower temperatures 
Pressure distillation used in the separation of 
light products, which would otherwise not con 
dense at the temperature of ordinary cooling 
water. In depropanizers and debutanizers, for 
example, the distilling columns are operated at 
above atmospheric pressure to condense the 
overhead vapors 
Destructive distillation—-a seldom used process 
in refining, in which an organic compound is 
heated to a temperature high enough to cause 
decomposition. It is used in recovering oil from 
oil shale 
Flash vaporization—a distillation technique de- 
veloped largely by petroleum processors. Liquid 
and vapor are held in intimate contact until the 
final temperature is attained. Then the two are 
allowed to separate quickly. This permits va 
porization of higher boiling materials without 
using vacuum or steam 


KQUIPMENT USED: A “still” is the common name 
for all distillation equipment. It basically consists of a 
closed chamber in which heat is applied to vaporize 
the liquid. The vapor subsequently travels to another 
part of the unit (the condenser) and is liquified 

Ihe most common type today is the fractionating 
column, or bubble tower, which separates various 
fractions of petroleum by single distillation. In it, 
ascending vapors bubble through descending liquid 
on plates, permitting a temperature stratification 
throughout the height of the tower. The column may 
then be “tapped” at the corresponding temperature 
for any desired “cut” or petroleum fraction 


DISTILLATION SPECIFICATIONS: Many petro 
leum products are classified by the end point of dis- 
tillation, Others have intermediate boiling point re 
quirements. Below are listed those for gasoline (ASTM 
Spec. D 439-54T) 


Minimum “> to be evaporated 


Type at °F shown 
gasoline 10% 50% 90% 
Winter Fall Summer 
A 140 149 1% 284 
140 149 158 257 
167 167 284 192 


For Table of Bolling Points, Turn the Page 


4 
4 
ge 
i 
i - 
i 
age 
a 
i 
q 
i 
Re 
O 
i 
: 
! 
i 
' 
i 
i 
115 
j 
i 
i 


DISTILLATION — Fundament 


* Boiling Points of Petroleum Hydrocarbons 


Compound 
Methane 
Fthane 
Propane 


Isobutane 
n- Butane 
2-Methylbutane 


n- Pentane 
lopentane 
2,2-Dimethylbutane 


2,3-Dimethylbutane 
2-Methylpentane 
}-Methylpentane 


n-Hexane 
Methylcyclopentane 
2,2-Dimethyl pentane 


Benzene 
2,4-Dimethyl pentane 
( yclohexane 


1,1 Dimethylcyclopentane 
Dimethylpentane 
2 Methylhexane 


1 trans. 4-Dimethylcyclopentane 
.cis-3-Dimethyleyclopentane 
\-Methylhexane 


trans-2-Dimethylcyclopentane 
}-Pthylpentane 
n-Heptane 


Methylcyclohexane 
thyley« lopentane 
1,1,3-Trimethyleyclopentane 


2,2-Dimethylthexane 
§.Dimethylthexane 
trans-2,cis-4-Trimethylcyclopentane 


2,4-Dimethylhexane 
2,2,3-Trimethylpentane 
trans-2,cis-3-Trimethylcyclopentane 


Toluene 
},3-Dimethylhexane 
2,3,4-Trimethylpentane 


1,1,2-Trimethyleyclopentane 
2,3,3-Trimethylpentane 
2,3-Dimethylthexane 


2-Methyl-} ethylpentane 
l.cis-2 trans 4-Trimethylcyclopentane 


2-Methylheptane 
Cycloheptane 
4-Methylheptane 


\,4-Dimetnylhexane 
Methyl-3-ethylpentane 
\-Fthylhexane 


Methylheptane 
srans-4-Dimethylcyclohexane 
1,1-Dimethylcyclohexane 


Methyl-rrans-3-ethylcyclopentane 
| Methyl-cis-3-ethylcyclopentane 


1-Methyl-1-ethylcyclopentane 
1 3 trans-4-Tetramethylcyclopentane 


trans-2-Dimethyleyclohexane 


Bolling 
Point at 
1 Atm., 
°C 
161.49 
24.63 
42.07 


11.73 
0.50 
27.85 


%.07 
49.26 
49.74 


57.99 
60.27 
63.28 


68.74 
71.81 
79.20 


80.10 
80.50 
80.74 


R785 
89.78 
90.05 


9) 77 
91.72 
91.85 


91.87 
93.47 
98.43 


100.93 
103.47 
104.89 


106.84 
109.10 
109.29 


109.43 
109.84 
110.2 


110.62 
111.97 
113.47 


113.73 
114.76 
115.61 


115.65 
116.73 
117.5 


117 65 
117.7 
117.71 


117.72 
118.26 
118.53 


118.92 
119.35 
119.54 


120.09 
120.8 | 
121.0 [ 


— 


te 


Boiling 
Point at 
1 Atm., 

Compound °C 
2,2,5-Trimethylhexane 124.09 
,cis-4-Dimethylcyclohexane 124.32 
1 trans-3-Dimethylcyclohexane 124.46 


n-Octane 125.66 
Tetramethylicyclopentane 127.4 
n-Propylcyclopentane 130.95 


Ethylcyclohexane 131.78 
2,6-Dimethylheptane 135.21 
Ethylbenzene 136.19 


1,1,3-Trimethylcyclohexane 136.63 
p-Xylene 138.35 
m-Xylene 139.10 


2,3-Dimethylheptane 140.5 
I rimethyleyclohexane 141.2 
4-Methyloctane 142.48 


2-Methyloctane 143.26 
3-Methyloctane 144.18 
o-Xylene 144.41 


Monocycloparaffin 145.6 
Dicycloparaffin 146.7 
n-Nonane 


Isopropylbenzene 
n-Propylbenzene 
1-Methyl-3-ethylbenzene 


|-Methyl-4-ethylbenzene 
1,3,4-Trimethvibenzene 
1-Methyl-2-ethylbenzene 


4-Methylnonane 
2-Methylinonane 
3-Methylnonane 


tert Butylbenzene 
1,2.4-Trimethylbenzene 
n-Decane 


1,2,3-Trimethylbenzene 
1-Methyl-3-propylbenzene 
1,2-Diethylbenzene 


1-Methy!-2-propylbenzene 
1,4-Dimethyl!-2-ethylbenzene 
trans-Decahydronaphthalene 


Tetramethylbenzene 
Tetramethylbenzene 


Alkyl benzene 
1,2,3,4-Tetramethylbenzene 
Alkyl benzene 


1,2,3,4-Tetrahydronaphthalene 
Alkyl benzene 
Alkyl benzene 


n-Dodecane 
Naphthalene 
Phenylcyclopentane 


Tridecane 


Methyl naphthalene 
Methylnaphthalene 
Tetradecane 


2,6-Dimethylnaphthalene 
Pentadecane 
Hexadecane 
Heptadecane 
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Processing's J 
orm Formula 
CoHe 
Cole 
Calle 
CH, 
4 
CHy 
CH 
| cake io 
CoH 
CH 
Cite 
CoH, 
| CH. 
( Hy | 
CH “ 
| 
159.22 
61.30 
CH 
cM CH 
| 161.99 
“9 
| 166.8 
167.8 
CwHa 
He 174 1? 
cine 
om 176.08 ‘ 
CwHu 
cit 
| 184.75 
Colly 
Cathe 
Coe 
Colle 
Hi 206.6 
Calle 
CAH, 
Colle 
Cole 
12 
3 C,H 
Calle c 
athe 
217.96 
| 20.7 
CwHs 
cit 
Cole 
Colle 
_ 
Colla 
241.14 
Culler 
n 
Cully 
CuHe 
a Colle 
Cole 
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ENGINEERING 
If you are revamping or adding to the capacity of cat crackers, oil 


stills or heaters—you'll do better if you get a quote from Bigelow- 


Liptak on the refractories for the vessel or heat enclosures. 


Why? Because B-L supplies all of the three elements which must be 


considered — engineering, materials, erection help. 


Jobs are handled by engineers who know every facet of the problem 


at hand—men who have had years of experience with refractories MATERIALS 


and oil refinery problems. Materials used have been proven on count- 


less installations under the most severe of abrasive or high temperature 
conditions. And erection is performed by a crew of men who specialize 


in refinery work .. . not only in the United States, but all over the world 


All in all, you can't miss. Cost? Less than you might think — particularly 


in the long run. Write today! ERECTION 
SERVICE 


BIGELOW-LIPTAR 


AND BIGELOW LIPTAR EXPORT CORPORATION 


2550 WEST GRAND BOULEVARD, DETROIT 8. MICHIGAN 


UNIT-SUSPENDED WALLS AND ARCHES 


Ju Canada: BiGELOW-LIPTAK OF CANADA, Outardo 


FYVELAND e@ DENVER H ,TON @ KANSA MO e ANGELES @ MIAMI 
ISBURGH e t JUIS ST. PAUL @ SALT LAKE CITY e 
MONTREAL @ SAULT STE. MARIE, ONT JOUVER @ WINNIPEG 
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catarcoe 56 


EXPANSION JOINTS 


72-PAGE EXPANSION JOINT MANUAL 


More than just another catalog. It is actually a complete and authoritative 
text that covers every phase of expansion joint design, construction, selec 
tion and installation 


Separate sections deal with the various types of Zallea Expansion Joints for 
absorbing axial, lateral and rotational movements 


New Zallea HyPTor Expansion Joints for high pressure applications are 
introduced 


Over 40 pages of tables and engineering data simplify expansion joint 
selection 


This manual is a must for any engineer having problems that involve the 
movement of piping due to temperature changes 


Write today, on your company letterhead, for your copy of Catalog 56. 


44 


TALLEA BROTHERS, 822 LOCUST STREET, WILMINGTON 99 DELAWARE 


World's Largest Manufacturers of Expansion Joints 
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PETROLEUM 


PROCESS IN G 


PERSONALS 


George C. Caine has been named 
manager of the manufacturing depart 
lidewater Oil Co.'s 
His headquarters are at the 
Wil 


previously 


ment ol eastern 
division 
companys new refinery outside 
mington, Del. Caine was 
general superintendent of the Bayonne 
refinery 

[wo assistant managers for the new 
plant have been named: Benjamin G. 
Jones, superintendent of 
cracking at the Avon, Calif., refinery 


and James McDonald, who was once 


who was 


assistant process superintendent alt 
Bayonne. McDonald has been at the 
new refinery since early in 1954 


Jennings B. Hamblen has been 
named assistant director of 
the American Oil Co. He was formerly 
Pan-Am Southern 


a tithe he assumed in 1951 


safety tor 
safety director of 
Corp., 


D. B. Benedict has been appointed 
president of Carbide & Carbon Chemi 
succeeding H. B. McClure, 
who has been elected a vice-president 
oft the 
company, | 
Carbide and Car 


cals Co 


parent 


nion 


bon Corp 
M c( 


came a Vice-presi- 


lure be 


dent of the chem- 
ical 
1944 


vice-president in 


company in 


executive 


1953, and presi 
dent a year later 
Benedict was 


Mr. Benedict 


made assistant 


works manager in works man 


following year, and a vice 


195% 


ager the 
president in 


Dr. Robert York, assistant director 
of the 
eral development department, has be 
Mobil Protessor 
Engineering. The Chau 
Cornell Uni 


versity and is intended primarily tor 


Monsanto Chemical Co. gen 


come the first Socony 
of Chemical 
has been established at 


undergraduate instruction 


Ed Nicholson has 
sistant director of the process research 
Esso Research & 
Nicholson has 


assignments at the Esso 


been named as 


division for Engi 
neering Co heen on 
rotational 
Labs in Baton Rouge for two years 
Phil Holt has been appointed man 
ager ot process licensing a new unit 


set up to license refining and 


petro 
chemical processes and to contact cus 
tomers and contractors 

August 
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Dick Yoder, who has been an as 
sistant supervising engineer in_ the 
design division's engineering research 


section, has been moved to supervising 
enyinect! of the section 
Gene Rodgers has 


joined employe 


relations as a training foreman He 


will assist with the trades tramming pro 


yrams now being de velope it the 


compa 


W. Brown has 
aunt manager ol 
Continental Oil Co 


been made assist 
manufacturing tor 
s Rocky Mountain 
position, He was last 
superintendent of the Lake Charles 
La.. refinery 


division, a new 


Adolph Spiehler has been appointed 


manager of the technical department 
of Pure Oil Co refining division 
He has been succeeded operations 


manager of the divisions operating 


department by William S. MeConnor. 


Cc. Wharton ha been named 
vice-president of manufacturing tor 
Warren Petroleum Co 


Schwend has been elected vice-presi 


dent of lquehed 


petroleum vis 


tivitic 


Dr. BL W. 
head of the 


Thomas has been named 


manufacturing research 
and control laboratot y of the Houston 
plant of lexas Butadiene & Chemical 
( orp He Wi 


formerly in research at 


Humble Oil & Retining Baytown 
refinery 

L. H. Westmoreland, trom Corn 
Products Refining Co., has been put 
in charge of utilitie Maintenance 
superintendent is Walter B. Simon, 


who was also with Corn Products Re 
fining 

Head of research and ce 
is Dr. 1. H. Goodgame, who was with 
Godtrey L. Cabot, Inc. M. L. Riddick, 
vith Magnolia Petroleum Co 
in Beaumont, has be 


velopment 


formerly 
ome manager ot 


corrosion and in pection 


C. Summy, 


division pro luction 


formerly tant 
uperimptendent for 
Sinclair Oil & Gas Co.. ha 
ferred to Sinclair Oil & 


in Venezuela as 


heen tran 
Refining Co 
uperintendent of the 
Santa Barbara operation 


Richard C. Burck has been mack 
product development upervisor for 
the Mobay Chemical Co. He uned 
Mohay early in 1955 as a de velopment 


then ha 


commercial 


engineer and since heen work 


ing with development of 


urethane 


produc 


A. C. Long, president of The Lexas 
Co. will be charman and chiet 


executive officer next when 


the present chairman, J. Sayles Leach, 
boley 


retirement ave. J. W. 


ucceed Long as president 


reaches 


will 


Mr. Kimball Mr. Bell 
Thomas B. Kimball his 


been ap 


pomted vice-president and director of 
manulacturmg of Sinclar Refining 
Co. He succeeds William R. Argyle, 
who has retired after 37 years with 
Sinclau 

John EF. Bell has become the manu 
facturing departments chiet engineer 
ucceeding Thomas D. Tift, who has 
retired after serving the company tor 
years. Donald Hanson has been 
made assistant chief engineer of the 
department 


Howard Kk. Nason haus been elected 


vice-president of Monsanto 
il C4 Recently he was appomted 

reneral manager of the research and 

enuineering division. He joined Mon 
nto in 1936 as a research chemist 
D. Campbell, vice-president of 


manufacturing for 
Onl Co ha 


British-American 
been elected a director 


Robert S. Ray and Jack Tielrooy, 


both recently made vice-presidents of 

Brea Chemicals, In have now been 

| {to the board of directors and 
ulive Commiultes 

Ri manager Ol manufacturing 

liclrooy is manaver of devel pment 


Don F. Kennedy has been appointed 


i technical associate at the Whiting 
research facilities of Standard Oil Co 
(Ind) William G. Stanley has been 
named oup leader and transferred 
from Whiting to the laboratory § at 


Seymour, Ind 


At the Mandan refinery, Bernard W. 


Bace, operating foreman in utilitic 


hha been transferred to the veneral 
ngineering department. His successor 
n Herbert Simon, operat 
ne foremanim treating 


| 
| 
A 
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blending and shipping. R. J. Kreuz, 
operating foreman in projects, shut- 
planning, and placement, re- 
Albert J. Schmidt suc- 


down 
places Simon 
ceeds Kreuz 


Mr. Bowen 


Mr. Naylor 


Calvin Naylor, superintendent 
of refining at Sun Oil Co.'s Marcus 
Hook refinery, has been appointed 
refinery manager. He succeeds W. T, 
Askew, who will become president of 
Sun Oil Co. of Canada on Sept. | 

Frank W. Bowen has filled the new 
refinery engineer 
His successor as superintendent ol 
the refinery at Sarnia, Ont., is Fred- 
erick A. Bain, who was chief refiner 
at the plant 


operating post of 


CUPRIC CHLORIDE 


PRODUCED BY THE We are in a position to supply your 


TENNESSEE CORPORATION 


MINERS OF COPPER, ZINC, IRON AND SULPHUR 


A SUPERIOR SWEETENING REAGENT 
IN PETROLEUM REFINING 


TYPICAL ANALYSIS 


37.00% minimum 
12.00% maximum 
. 04% maximum 
. O% maximum 
. 50% maximum 


Copper Oxychloride —less 


For samples make request on your company letterhead. 


TENNESSEE 


Walter C. Huffman succeeds Naylor 
as superintendent-refining, and his re- 
sponsibilities as assistant superintend- 
ent-petrochemicals have been given to 
James I. Harper. 

Harper's job, assistant director of 
the research and development depart- 
ment at Philadelphia, has been as- 
signed to John L, Olsen, who was in 
charge of technical economics 

Frederick A. Lang, assistant super- 
intendent of catalytic cracking, has 
been given the new post of assistant 
superintendent-coordination. The job 
in catalytic cracking has been taken 
by William A. Casey, formerly assist- 
ant to the refinery manager. 


J. E. Ross, formerly Dow Chemical 
Co.'s assistant chief engineer in charge 
of the project division, has been made 
chief engineer of the Texas Division 
He succeeds J. M. Parish, who has 
been transferred to the new Louisiana 
Division 

Ross's post has been taken by C, C. 
Armstrong, who was senior 
manager. G. V. Grandjean has been 
promoted from senior design manager 


design 


to assistant chief engineer of the de- 
sign division 


R. I. Brubaker has become the new 
superintendent of ammonia, filling the 
post left when E. S. Homan went to 
the Louisiana Division. C. A. Kroll 
succeeds D. G. Griffin, another Lou- 
isiana Division recruit, as superinten- 
dent of production control 

New additions to the Louisiana or- 
ganization are: 

T. J. Dean, Jr., power and power 
distribution 

G. P. Sledge, Jr., gas and water 
services, 

N. A. Kurio, chlorine production. 

Ray Fredlund, caustic soda produc- 
tion 

H. D. Sullivan, J. R. Mier and J. W. 
Parmer, organic chemicals production 


Howard Blose has been made head 
of oil movement and storage at the 
Bayonne refinery of Esso Standard 
Oil Co. His Clayton 
Reigner, will retire Oct. | after 40 
years with the company. Blose’s re- 
sponsibilities as head of coordination 
have been taken over by Dick Kiddoo, 
who moved to Bayonne from the Balti- 


predecessor, 


more refinery last month 
Bob Lee, group head in the equip- 
ment inspection division of Bayway 


CORPORATION 


needs on annual, semi-annual or 
monthly contract basis—also smaller 
quantities in drop shipment lots. 


CHECK THESE FEATURES 


MADE FROM VIRGIN 
OPPER FROM 
OUR OWN MINES 


High Copper Content 
Lower Moisture 
Uniform Particle Size 
Uniformity 
Availability 

For 
1. Quality Improvement 
2. Cost Reduction 


Other Tennessee 
Corporation products: 


Ferric Sulfate 
(Ferri-Floc), 

Copper Sulfate 

and 

Sulfur Dioxide. 


617-629 Grant Building, Atlante, Ga. 
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refinery has been promoted to sec- 
tion head of a newly created research 
section in the employe relations de- 
partment 

[he new head of the department's 
training section, succeeding Tom Gal- 
lagher, is Al Bidwell, 
tion head in the mechanical engineer- 
Gallagher has moved to 


who was a sec- 


ing division 
a public relations post in the depart- 
ment 

Lee was succeeded as group head 
in equipment inspection by George 
Hunter. Bidwell’s replacement as head 
of the project engineering section 1s 
Bill Miller. 

Ed Bowne has been promoted to 
training foreman at Bayway. Others 
who were promoted to training fore- 
man: Mike Marchione, Les Rogers 
and Jim Tighe. 

Ed La Tourette was made a line 
foreman. 


Phillip Kahle, formerly 
dent of Refinery Engineering Co., has 
been appointed manager of Frontier 
Refining Co.’s two refineries at Chey- 
enne, Wyo. Kahle Harry 
Brown, who has joined D-X Sunray 
Oil Co. to be vice-president of refining 


vice-presi 


succeeds 


Kahle was manager of refineries for 
Eastern States Petroleum Co. from 
1947 to 1950. 


Dr. Henry C. Meiners, who was 
manager of Union Oil Co.’s Los Ange 
les refinery, has been named process 
consultant for the company’s research 
center at Brea. The Los Angeles re 
taken over by John 
W. Towler, formerly manager of the 
Oleum refinery 

The post at Oleum has been filled 
by M.S. Thomson, who was general 
superintendent of operations 


finery has been 


Joe L. Risinger, in charge of safety 
at Socony Mobil Oil Co., 
after 37 years with the company. Ris 
agitaviion 


has retired 


inger is the inventor of an 
method of extinguishing or controlling 
oil tank fires. This has found wide 
adoption in industry. He was instru- 
mental in starting safety and fire pro 
tection at the Beaumont 
early as 1921, and became Socony’s 
safety supervisor in 1939 


refinery as 


W. B. Strobel, director of projects 
development, petrochemical depart 
ment, of Continental Oil Co., has been 
1956-57 Sloan Fellow 
Institute of 


awarded a 
ship at Massachusetts 
lechnology. He is a graduate of the 
University of Colorado, Class of 193% 
and he joined Conoco at Ponca City 


the same year 
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WEATHERCOAT 


protects exposed insulation 


[wsutarson on towers, tanks and exchangers must be kept 
DRY. If moisture gets through, the efficiency drops. 

Modern refinery and plant design places many major insu- 
lated vessels “in the open.”” You can maintain the efficiency 
of your insulation with easy-to-apply Laykold Weathercoat. 

Weathercoat is a fibrated asphalt-base material of easy 
troweling consistency that dries to a black, remarkably tough 
and tenacious coating. A majority of the leading refineries 
are regular users of Weathercoat. 

A new product: Mastic Weathercoat, a bodied material, for 
use wherever economy demands the application of a single, 
thick layer. 


Write today for our free illustrated brochure, entitled 
“Laykold Weathercoat for Insulation Protection.” 


American Bitumuls & Asphalt Company 
200 Bush Street, San Francisco 20, Califormia Perth Amboy 
Baltimore 3,Md St. Lowis 17. Mo 


LEADING MARKETERS OF ASPHALTS, CUTBACKS ANDO BITUMULS — NATIONWIDE 
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inclair-BAKER 
PLATINUM 


The initial efficiency plus regenerative features of Baker's 
RD150 are unique and of major importance to the petroleum 
industry. RD150 assures greater yields at high octane levels 
. «. exceptionally long periods of operation . . . regenera- 
tion in situ! RD150 is a joint development of Baker & Co., Inc. 
and Sinclair Research Laboratories. It is presently being used 
by such companies as Sinclair, Socony and Pure Oil. 

The very extensive facilities for manufacture and refining 
in modern Baker plants, provide full assurance of prompt 
deliveries and service. 

Upon request, a Baker representative will be glad to give 
you detailed inforination. 


& COMPANY, INC. 


CATALYSTS 


113 ASTOR STREET 
NEWARK, N. J. 


ATINUM METALS RESEARCH 


ENGEL HARM INDUSTR/IES 
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high yields and 


A new ¢ han subsidiary of Calu 


met & Hecla has 
London, Ont 
the 


Mae 
been established in 
and will build a mill for 
manufacture of tubular copper 
products. Calumet & Hecla of Canada 
Lid., which the 
American the 


Canadian and export markets. Opera 


is Wholly owned by 


firm, will produce for 
ting and manutacturing procedures are 
to be set by the Wolverine Tube Divi 
ion of the parent firm 
The mill will be lo 
tract that has 


new 


ited on a 60-acre 
to the 
CAH Cana 

Vulcanizer 


been transterred 


company by another 
subsidiary, Canada 
Lid. ¢ 
and is expected to 
be completed before the end of 1957 
will be 82) ft 
eparate build 


dian 
ind Equipment Co onstruction 


begins immediately 


mill building 
104 tt wide. A 


ing will house engineering 


[he main 
long by 
stores and 
service facilitn 

Ihe new subsidiary will represent an 
investment of than $7 


mor SO O00) 


Name Three in Rockwell Sales 
[hree 

promoted the 

turing Co Meter 


Giibert 


sales personnel have been 
Rockwell Manutfac 
ind Valve Division 
Bowman 
manager, and J 


Ww Northcutt 


southern re 


veneral product 


nonal 


sale 
have been named 
assistant vice 


president 


Mr. Bowman 


Mr. Northcutt 


Jack G. Wal 
te! who Wa pro 
duct manager ol 
petroleum and in 
dustrial liquid 
mete! replace 


| Northcutt 
Mir Bow man 


1940 as a iles engineer. In 194 he 
became San Francisco district sales 
manaver, sal manager Ol gas pro 


ducts and Nord 


trom 
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HOUDRY GROUNDBREAKERS «tart rir laboratory for catalyst and chemical 
research and development at the Hou Proce Corp. plant in Linwood, Pa 
‘Theodore A. Burtis, associate manager of R&D he the hovel, Alex G. Oblad 
ice-president and director of R&D (1 ia mn pocket esearch section chiefs 
ind ?0 ear employe om } 
end general products manager in 1954 Ihe next units are to be the execu 
Mr. Northcutt has been southern tive othce building, which will be the 
regional sales manager since 1952. He heart of the center, and a_ plastics 


jomed Rockwell in 
Mr. Walters worked first as 


1937 


a sak 


enyineer in the Louisiana territory 
after he began with the company in 
1945. Next he was Houston district 
iles manager in 1951, and product 


1954. A 


year later he became product manage! 


manager of gas products in 


of petroleum and industrial meters 


GREFCO Builds Brick Plant 


A new retractory 
brick Ind to 
erve the Mid-West customers of Gen 
Retractories Co. the will 
XO-acre within 


factory for basic 


will go up at Gary 
eral works 
be situated on an 
the line. It 
out the companys complet 
chemically 


tract 


will be used to turn 
line of 
brick, as 


and 


bonded busic well 


aS mortars, castables other spe 


cialty products 
Work Begins on New Dow Center 


Dow Chemical Co. has begun con 


struction on a new administrative cen 


ter at Midland, Mich. First unit on the 
KO-acre site will be the chemical sales 
ind technical service building. This 


he expected to be completed late im 


1957 and will be substantially larger 
than the companys present adminis 
tration building, which has space for 


over 1000 employes 


building. Additional buildings will be 


put up over the next few years as 
needed. The center's design is flexible 
so that wings and buildings may be 


added if the 
pansion 


need tor unforseen ey 


Colvin Succeeds Fogg at CEC 
Philip 


board and formerly pre 
sOlidated 


the 
ident of Con 


Fogg, chairman of 


Electrodynamic: has 
relinquished the presidency to Hugh J 

Colvin. Mr boggy remains chief execu 
tive officer of the 

firm 


( orp 


how. 
and continues to 
set poli but 1s 
now primarily 
concerned with 


long-range com 
pany plan 
Mr. Colvin has 


served a vice 


pre ident and ven 


eral Manayver since 

954 heg: 

| H gan Mr. Colvin 
with C onsolidated 

in 1947 after six years with Union Onl 
Co., where he worked in production 


planning operations, He was 
ated trom the Calitornia 
lechnology in 1936 


( A 


gradu 
Institute of 
worked for the 


American two 


ociation tor 


123 
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valves in 1952, 


Continuous Process Refractometry 


Increase your process 
efficiency with accurate 
quality control 


Increased process efficiency and precise 
quality control are only two of the many ad 
vantages that result from the application of 
continuous process refractometry to chemical 
process streams, This unique physical prin 
ciple is a quick and simple method ot deter 
mining whether a specific material, or 
mixture of materials, meets required speci 
fication 

Product variations can be detected with 
great rapidity because a sample from the 
process stream itself is continuously flowing 
through the instrument and is compared with 
a reference standard, The 
adjusted to maintain product characteristics 


process can he 


with a minimum 

savings 
alone can quickly pay tor the cost of an in- 
strument 


within the desired tolerance 
of sub-standard throughput 


APPLICATIONS The Barnes Dillerential Re 
fractometer has wide applications in the 
chemical, food, refinery and other process 
industries. Many processes in these indus 
refractom- 
etry for years to monitor product quality. 
For example, refractometry may be used to 


tries have used continuous process 


control 

Hydrogenation of fats and oils in food 
and chemical streams; 

Polymerization—of hydrocarbons, vinyls, 
alyrenes, etc.; 

Distillation—of petroleum or other frac- 

Blending of binary mixtures, 


OPERATION The Barnes Kelractometer 
measures an unchanging and basic physical 
characteristic of a material: refractive index, 
This 4 (rue measurement of stream com 
position not a measurement of an environ 
mental variable such as temperature, pres- 
sure, flow rate, et 

The Barnes Kefractometer provides a con 
tinuous indication of the difference in re 
fractive index between the reference liquid 
and the continuously flowing sample from the 
process stream. Differences may be indicated 
on a scale at the front of the instrument, or 
they may be transmitted as electrical signals 
to a recorder controller, 


SPECIFICATIONS ~The Barnes Refractometer 
has an accuracy of better than *'% and 
is available in three models with limiting 
sensitivities of refractive index covering 
0.0001, 0.00001, 0.000002, The optical system 
is sealed against contamination; the entire 
instrument is explosion-proofed; the serve 
measuring system is of the null balance type 
for highest accuracy 

The Barnes Application Engineering 
Group is ready to assist you in evaluating 
the use of refractometry to 
your control problems, Spe 
cial Data Sheets to help bet- 
ter service your problems 
are yours for the asking 

{ omplete dese ription of 
the Barnes Refractometer 
and Data Sheets will be 
mailed upon request, Barnes 
Engineering Company, 
Stamford, Conn, 


BARNES ENGINEERING COMPANY 
CONTROL THROUGH ANALYSIS 


(lo obtain more data on advertised products see page 


Suppliers 


years as a chemical engineer, and then 
studied for an M. B. A. at the Gradu- 
ate School of Business, Harvard Uni- 
versity. After his graduation in 1939 
he joined Wilshire Oil Co. for one 
year as a chemical engineer 


Boehm Given New Enjay Post 


A new post has been created in 
the Enjay Co. as a result of increased 
activities in petrochemicals. The posi- 
tion, execulive vice-president, has been 
filled by A. Bruce 
Boehm, who was 
an Enjay  vice- 
president and 
sales manager of 
the butyl rubber 
division 

Mr. Boehm has 
been with Enjay 
since 1947, when 
he was made sales 
manager of its 
Paramins divi- 
sion, He was pro- 
moted to vice-president in 1954 

Before joining Enjay, Mr. Boehm 
served with Esso Standard Oil Co 
for 26 years 


Mr. Boehm 


Personnel Changes 


Hercules Powder Co.—James RK 
Addonizio to technical sales represen- 
tative in the New York office of the 
synthetics department 


Struthers Wells Corp.-John W 
Pike, sales engineer in the eastern dis- 
trict, to eastern district manager 


General American Transportation 
Corp.—Norman Wiseman from San 
Francisco offices to sales force of Plate 


& Welding Division in New York 


Graver Tank & Manufacturing Co. 
—John M. Suardi to head of the San 
Francisco district, with offices at 155 
Montgomery St. District includes nor- 
thern California, Oregon, Washington, 
Idaho, and adjacent parts of Montana, 
Utah, Arizona and New Mexico. He 
was previously with Graver’s engineer- 
ing staff at East Chicago, Ind., and 
joined company in 1947, 


Fischer & Porter Co.— Vincent Mat- 
ner to chief product engineer. He was 
previously chief product engineer at 
Perkin Elmer ¢ orp., before that, a de 
velopment engineer with Taylor In- 
strument Co 


Houdry Process Corp.—Robert J 
Mawhinney, head of patent and licens- 


ing and member of the board; Dr. 
Raymond Wynkoop, from Internation- 
al Minerals & Chemicals Corp., to 
staff assistant to the president. 


Fluor Corp. William H. John- 
son and Edward E. Schilling, research 
chemists, to the research lab staff. 


W-K-M Manufacturing Co.,—B. J. 
Gross, formerly president of the Key 
Co., to vice-president of marketing, 
now that firm has consolidated with 
W-K-M; Bart R. Braznell, formerly 
Key’s sales manager, to Key Products 
Dept. of W-K-M 


Procon Incorporated—Edward A. 
Gize and Charles T. Pease, process 
engineers, to the staff. Mr. Gize was 
with Sinclair Refining Co. as a techni- 
cal field man; Mr. Pease was with 
Arkansas-Louisiana Gas Co. as a pro- 
cess engineer in the natural gasoline 
division 


Expansion, Transition 


Trane Co, La Crosse, Wis., has start- 
ed construction of an addition to the 
research and testing laboratory, a new 
warehouse, and a paint storage unit 


Beckman Instruments, Berkeley Di- 
vision, has formed a new analog com- 
puter department for sales, installation, 
field engineering and design of special 
computer equipment. Joseph L. Hus- 
sey, formerly assistant chief engineer 
of computers, has been made its head 


Scientific Design Co., Ine., has 
formed a wholly-owned subsidiary tor 
construction of plants in the chemical 
field, SD Plant Inc. Officers are Harry 
A. Rehnberg, president; Ralph Lan 
dau, Robert B. Egbert and Thomas P 
Brown, vice-presidents 


Branches, Distributors 


Frane Co. has appointed Gary Mays 
sales representative in charge of a 
new sales sub-office in Albuquerque 
at 3217 Silver St. S.1 


Fisher Governor Co. has appointed 
J. G. Chilcoat & Co., 1231 Banksville 
Rd., Pittsburgh, representative 
for western Pennsylvania and West 
Virginia 


sales 


Hills-MeCanna Co. has opened a 
sales office at 7046 Garrett Rd., Upper 
Darby, Pa., with Harry 
Jr., in charge 


Anderson 
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PROCESS CORPORATION 


WMIDEAMOTT 


\ 
BE 
| 
AY 
| udriformer of The Ohio Oil ¢ ompany is the first catalytic 
to incorporate reyeneration facilities a inointeyral part of 
t yn. Although the need for reyeneration is infrequent, the 
‘ three reactors can now be regenerated in-place 
—y former is also equipped with a “pyuard case" reactor as an 
| | j ) j f the main unit. The fuard case” desulfurizes the charge 
| | \ reducing other contaminants and eliminating pre-tre iting 
‘| t Robinson, [linois. this Ohio O Company Houdriformer 
Dunit de ned primarily for the production of high octane 
Houdriforming brochure is available; for your cop 
Pioneer in Catalytic Processes “ Proce Corporation, 1525 Walnut Street, Phila. 2, P 


INJECTOR.-STICKING is the problem at hand here. In this case, a combina 
tion of Du Pont FOA-2 and Metal Deactivator proved to be the solution, 


Now—a new DuPont Service to help you 
solve diesel-fleet fuel problems 


When a diesel operator encounters a 
fuel problem—such as injector-stick 
ing or filter-plugging—he often tends 
to blame the refiner tor his troubles 
And with a big fleet operator, such 
complaints are likely to jeopardize a 
substantial amount of business. It is at 
this point that your customer relations 
can often be improved by the analysis 
and opinions of a third party, a Du 
Pont technical representative backed 
up by numerous Du Pont facilities 
Lor he Ip you solve these proble ms as 
quickly and easily as possible, our Du 
Pont Petroleum Chemicals Division 
specialists will be to 
work with your men, Their practical 
experience with this type of problem 
can he d to your own xy rience 
And our tive conventently-located re 


gional laboratories, as well as the main 


Sales Offices 


Du Pont Petroleum Laboratory, can 
also aid you in this work. 

In cases where filter-plugging occurs 

in both truck and tractor fleets— 
our service representatives have found 
that Du Pont Fuel Oil Additive 
No. 2 (FOA-2), or a combination of 
FOA-2 and Du Pont Metal Deactivator 
(DMD) helps overcome the trouble. 
This same combination of additives 
has proved he Iptul also in overcoming 
injector-sticking. However, since 
different diesel fuel stocks vary consid 
erably in composition and response to 
additives, each problem must be 
studied on an individual basis. 


Different diesel engine injector de- 


signs may also affect the performance 
of fuels. We are, therefore, also work- 
ing with diesel engine manufacturers 
on injector-sticking problems. 

So if you are encountering fuel 
problems with any of your accounts, it 
may pay you to discuss them with one 
of our automotive spec ialists. And you 
can request this service through any of 


our ofhices listed below. 


Better Things for Better Living 
through Chemistry 


Petroleum Chemicals 


DUPONT DE NEMOURS & COMPANY (INC) Perrole 
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N G PATENTS 


By Peter J. Gaylor, Patent Attorney, Elizabeth, N. J. 


Sweetening Naphtha 
Thermally Cracked 


of sweetening sou 
naphthas by contact with an 
aqueous caustic solution, phenolic 
compounds and tree-oxygen-can 
taining gas is disclosed in U S. Patent 
No. 2,015,038. But it is claimed that 
such process is unsuitable for sweeten 
ing thermally cracked naphthas hav 
ing a mercaptan number higher than 
1? 
U.S. Patent No, 2,739,101, issued 
oil to Standard Oil Co. (Ind.). shows how 
4 a doctor sweet non-corrosive naphtha 
cracked naphtha feed having au met 
captan number in excess of 1.2. The 
naphtha is contacted with an aqueous 
iustic-cresylate solution, free sultur 
and free oxygen. The aqueous alkaline 


. least S wt- free caustic, about 2 
1 : sulfur to sweeten the feed but not 
enough to produce a corrosive naph 
tha product 
Ihe contacting is carried out at a 
temperature of 120-160°F for long 
enough to give a mercaptan number 
of less than 0.5-0.7 
The free oxygen may be introduced 
in the form of cylinder oxygen or air 


Usually 5 sef of ai will be sufficient 
TILTING BAFFLES IN DISPERSE PHASE of fluidized 


for the production of a sweet product 
intensity, thus improving solids circulation and re 


r 1.8 tb of sulfur per LOOO 
naphtha feed per mercaptan 


number of the teed appears to have 


Tilt Baffles in Fluid Reactor in adverse effect on the lead suscepti 


bility of the naphtha, and a corrosive 


To Cut Entrainment Losses product may result 


Patents Issued Recently 


N THE fluidized solids technique o., Improv sOlids circulation and 
proper fluidization is bound to a ontrol of losses by entrainment trom The following listing gives the 


definite particle size distribution for turbulent masses fluidizec wardly patent number, patentee, or as 
any given material and gas velocity flowing fluids are achiey ) ca signee, and a brief description of 
A material having a particle size range ing the reflux intensity | e disp all patents believed of interest to 
ot iv, 30-200 microns may be prop phase This is done by ‘ the petroleum processing indus 
erly fluidized at superficial linear gi inclined path for the « rte as contained in the Official 
of about O.1-3 ft CC ubove the dens pha Gazette of the US. Patent Office 
dithcult to maintain the n the illustration. Sheht eV for May 22, 29, Vol. 706, No 
distribution within the desi * range from the vertical, not excees y 45, and June 5, Vol, 707, No 
however, because the smaller particles are sufficient, though tn vat / 


found within it have a stronger ten thout 1-15° are preferred 


denc to be removed b entrainment In tests, even an inclination in the PROCESSES 


than the larger parti if Which tend tube ; light . ‘ ug Refining 


to remain. The resulting uneve dis 90 reduction | wom 
on mart DY 17 then ma ot 
tion and reduce ron partick 
and reduces uct efficien 0.6 it 
In U. S. Patent No 128.632. is in. diameter 
sued to Esso Research & | nginecring dense ph ise of 
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Patents 


poun as ale ne gent r asphal 
| 


Plant 


Sweetening process using at dehyde and a 
solid acid catalyst 
746.911 (Esso Research & Engineering (« 


Extractive distillation sludge control process 
purificatior f aromatics mixed wit sat 
| | 
747,00 (Phi ~“y Petroleun Selective 
solvent (dialky cyanamide for naphthen« 
hydrocarbon 
47,001 (Phillips Petroleum ¢ Crystal pur 
heation process 


747,08 (Phillips Petroleum Water 
quench and tar remover tor ucked gase 
1,747,849 (Du Pont ¢ Vapor and liq 
tacting ising sieve-type t 


2,747,968 (Pierre Gusta Marie Adolphe P 
«he Dry process for the er 
of sulfur from gases 


Mobil Oil ¢ Restricted 


Desultur ‘ 
petroleum products with alkali metal followe 
awjueous formaldehyde 
shell Development Kemovit 


earch & 


Method of heat exchange between two liquid 
containing a common volatile mponent 
2,749.28 (British Petroleum ( atalyt 
lesulfurization of cracked gasoline by heating 
with hydrogen-liberating naphthenes 
2,749,28 (British Petroleur Hyd 
furization of cracked petroleum naphtha and 
Whether your end product is kilowatts, chemicals or candy, pro- te g Diy 


duction is so closely aligned to consistent cold water temperature that —— opdircabenpere 
oda ‘ scuur 
your cooling tower is a most important element of plant equipment. tillation 
This puts a premium on tower performance . . . and it points up Conversions 
Marley as the logical, economical selection for high-potential plants. 
lid particles 
There are two major factors that qualify Marley industrial Kelloyg Comm 
towers for critical cooling jobs: first, the initial performance is never 
in doubt; the cooling ability of every Marley tower is pre-determined. 13,890 Research & ering 
Fan, distribution, filling every functional element—is pre-rated by bene sa tes. 
the method developed by Marley's 35 years of specialized research Rastites § nse sol method of 
and proved by scores of service tests. 
lyst 
Continuance of top-level tower performance is a single responsi- | ee 
bility, for Marley designs and manufactures every component of its a7 741 {Gul Research & Development ( 
towers, It's a responsibility that Marley completely and gladly = 
cepts. To translate this policy into action and to assure long-con- 
tinued performance at specified temperature level, qualified Marley pre aa dis om 
bield Service Engineers observe and check large industrial towers at 
frequent intervals, Their training and practical experience in tower 
operation and maintenance assists owners and operators to maintain 
the consistent cooling service that means plus production and in- 
j 49.288 (Universal Oil Products ¢ Metho« 
creased operating profit. cracki rocarbons wit 


Founder Member Cooling Tower Institute 


45.861 (Albert G. Bodine, Jr Process ar 
The Marley Company ing 
svuthesis gases synthet 

4¢ 4 «Rub hemiue 


Kansas City, Missouri 
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742889 (Beco Kesearch & Engineering Co.) 
Separation of ( C, alkenes from 
highly cracked distillate by f tionat 
17469 (Umon Onl ¢ Process for hydr 
lesulf urizatior f light hydrocarheor sing a 
nickel oxide catalyst 
2,746,908 h & Eng 
| 
J § 
/ 
non catalytic oxidative rege rt jucous 
ulkahine solutions 
744.056 (Union Onl ¢ Decoling of wax-col 
" 
| 
‘on tive 
carbon umpregnated with alkali 
748,064 (Socony Mobil Oil ¢ Method of 
lecolorizing oil with ent 
42,180 (Phillips Petroleum Butene-| sey 
“a aration in the preset f an antifoam agent 
* 
+ 
| Hydrocarbon Synthesis . 
| carbon alcohol mixtures 
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simpler, 
more accurate control 
of oxygen in 


Patents 


PRODUCTS 
BOILERS. ..FURNACES...KILNS...DIRECT-FIRED HEATERS, ETC. 


complete Analysis Systems! 


Arnold O. Beckman, Inc leaders in developing advanced instrumentation 
for accurate oxygen control — now offers complete analysis systems for high 
er combustion efficiencies at lower fuel costs 

These field-proven systems are already being used by progressive opera- 
tors to boost profits, cut costs — and they will make the same savings for you 
They consist of Analyzer, and Sampling System — all in one compact installa 


tion suitable for indoor or outdoor location, For severe temperature condi 


tions, heated cabinets can be supplied 


WATER FROM TUBE BY-PASS 
OPERATES PUMP JET 


SAMPLE IS CHILLED - 
SOLIDS TRAPPED 
WASHED TO PUMP WATER SUPPLY 


WATER, SOLIOS ANO 
CONDENSATE REMOVED 


© PHASE 
SEPARATOR 


GAS SeLectos 
PANEL 


| SAMPLE UNDER PRESSURE 


The diagram (above) shows a typical analysis system for boilers. The in 
coming sample gas is first chilled and washed then passes through a 
Separator where the condensables and solids are removed. The resulting clean, 
dry sample gas flows under pressure to the Gas Selector Panel (for selecting 
“Zero,” “Span” and “Sample” gases) then into the Analyzer where the 
oxygen content is quickly measured. The Analyzer may be used with any 
standard recorder or controller 

Result —new speed, simplicity and accuracy 

in controlling air-fuel ratios, with important 


savings in fuel and operating costs! 


story 


full 

Gel the ve Analy 

nese § omt pata 6. Beckman=> 

09 ANALYZERS 

File Builders for Industry 
1020 Mission Street 
South Pasadena, Califernia 


See these instruments ot the ISA exhibit, Sept. 17-21. 
Also at the lron & Steel exhibit, Sept. 26-29 
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Blazecrete® linings last longer because 
they resist spalling, withstand slagging 
action, and are not harmed by rapid 
temperature changes. 


Thus you cut down on refractory 
maintenance costs—and you save on 
labor costs, too, because Blazecrete goes 
on fast. For troweling, just mix Blaze- 
crete with water as you'd mix ordinary 
concrete then slap-trowel it in place. 
When gunned, it adheres readily with a 
minimum of rebound loss. Either way, 
Blazecrete may be applied easily with- 
out laborious ramming or tamping. 


Three types of hydraulic-setting Blaze- 
crete are available. All harden on air 
curing, do not require prefiring. They 
are furnished as a dry mix—can be 
stored safely for use as needed, 


3X BLAZECRETE—lor temperatures 
through 3000F. Unusually effective for 
heavy patching, especially where brick- 
work is spalled or deeply eroded. Excel- 
lent for forge furnace linings, lime kilns, 
US Pet. Of 


J-M BLAZECRETE 
builds longer lasting 
refractory linings... 


That’s why it pays you to use this hydraulic 
setting refractory for temperatures to 3000F 


Johns-Manville BLAZECRETE 


burner blocks, soaking pits, and indus- 
trial boilers. 


STANDARD BLAZECRETE—For tem- 
peratures through 2400F. Makes repair 
work easier and less costly. Can be used 
by boiler manufacturers to replace fire 
clay tile in wall construction. Suitable 
for use in combination with 3X Blaze- 
crete and L. W. Blazecrete. 


L. W. BLAZECRETE— For temperatures 
through 2000F. An insulating refractory 
... light in weight, low in thermal con- 
ductivity. Adaptable and economical for 
many other applications. 


Send for Brochure RC-28A on Blaze- 
crete and its companion material, Fire- 
crete*... the hydraulic-setting castable 
refractory for making 
special shapes and lin- 
ings. Write Johns- 
Manville, Box60,New 
York 16, N.Y. In 
Canada, 199 Bay St., 
Toronto 1, Ontario. 


BUILDS BETTER REFRACTORY LININGS 
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Catalysts 


4 


wets ne ext ist 
47.979 (Fast Kodak Mono-esters ot 


act ators tor motor 


; Universal Oil Products Co.) Deas 
atalytic effect of metals in cracker 
(Es Kes h & Eng erimg 
(ia . ifacture from low mol lar weight 
i hy 
Rese h & kr 
for prod gat fuel, 
| matizir and ule 
ring aromatic 


; i} K & | 
ntau mple 
| sting - sitiot fie with hyd 
honding d roce 
Add ! petr t (benzene 
liony! but nu ecyl if 
46.924 (Easo RKesea & ering 
uber nts and heret 
46.926 (Dow Cor ( licate 
tions 
4 (Electrotil High temperature re 
nt d st 
hel ent Wate t 
Shell Deve ent Lut ating 
mj ta € lilonamide 
18.0) Research & Engineering ¢ 
Poly merizatior 1 alk ether ut 
V1 lube nt 
4 (ahi » Ke Synthet 
| t t of tive 
ther with t 
49 ib { ‘ Lul ating 
nt g bor ecithit 
Iky! 
9 if ese h & Eng Lo 
poly me sant 
react roduct of ylamine 
. 
Specialties 
Ess k & | ng 
1.854 K h & Eng 
Tol ke t ‘ mi t 
based “ 
46.6 ib Me Dor Dew wa 
ted pape t t 
0) ts ( Sta 
ratior nf t x 
ta ls 
46.8 Sun Oil ¢ r 


— 
. 
: 14,098 (M. W. Kellogg Plasticiza 
, P val 
nel Let ( Preparation of 
46.934 (Esso Research & Engineering 
- M Ou ¢ Proce fur 
\ Process of pret pirat 
\ forming catalyst 
747.679 (W. C. H Ke 
Johas platinum in catalytic ¢ reaction 
// i forming molybdenut 
(manne forming molytadenum catalyst and 
a =< ture of solid polymerizat talysts (metal 
| t and phosphoric a 
~ | 
Fuels 
> Clas Machinery Cyclic oil 
4 4 (Baker & ¢ Catalvyt fuel mniters 
— 
General Mot Cory Carbon d 
| y 
Automotive A Marine Products 
5 
| 
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THE AMERICAN BRASS COMPANY 
WATERBURY 20, CONNECTICUT 


How two-tubes-in-one can help 
you solve complex corrosion problems 


Edited by James T. Kemp, Metallurgical Engineer 


TWO SEPARATE CORROSION PROBLEMS. metal-to-metal interface is so intimate 
\ Duplex Tube of steel with copper or it offers little resistance to heat flow 
a copper alloy inside is used, for Ferrures, Duplex Tubes can be sup 


example in exchangers or condensers plied with ferrules of the same compo 


handling water in the tubes and sition as the inner tube (sec Upper 
ammonia or a fluid with ippreciable illustration repl wing a short section 
cut from the end of the outer tribe 
ammonia attacks copper and all of its This ferrule 


imounts of ammonia in the shell. Moist 


prevents exces cormosion 
allovs, and may cause stress-corrosion of the end expo ed in the exchange 
channel ferrule should long 
enough to be ecurely rolled ins when 
th Duple « Tube is « xpanded into the 
tubs sheet 
. nia. Thus the nonferrous tube is shielded 
NACONDA Duplex Heat Exchanger TECHNICAL ASSISTANCE. Ihe American 
, and can perform its normal function of 
Tubes are for two types of serv Brass Company metallurgieal 


engimecti iad it ile repre entutive 


throughout the county ine i silable 


cracking. Stresses may be due to ipplied 
loads or may be residual from cold 
working of the metal Steel, however, is 


not suse ptibl tosuch action by ammo 


giving long service life and efficient 
ice—where the corroding characteris- 


at ‘ thie “wat sicte 
tics of fluids inside and outside the heat transfer on th iter sid 
tube are best met with different metals 


or alloys—where internal or external 


Other combinations of coolant—or 

to help ou in the election of the 
heating fuid—and “stream” are found 

| f | Anaconda ¢ oncdenser to meet 

etrolecum rehners re emica 


Department hie American Bra 


( Waterburs Conn. In 


pressures or the pressure te mperature 


ants wl h diff rng ropertic 
combinations are too great for a non- plan it it | 


ure eq ed inside and outside an 
ferrous tube alone. In the latter case 
exchanger tube. Here two nonferrou 
Canada: Anaconda American Bra 
metals mav be combined—a upro 
Lid loronto. Ont 


Nickel and Admiralty, for example 


an Anaconda copper alloy with the 
required corrosion resistance is placed 


outside or inside a steel tube and 


the pair is drawn together. The fin- HEAT TRANSFER. Duplex Lubes have 


ished Duplex lube has the chemical thermal transfer characteristics some ANACONDA’ 


properties required for the more cor whe re be tween the e ot the two met ils 
rosive fluid handled—plus the needed used. Each face of the tube has the psy Force ebetben ay 


strength receptivity-emissivity of its metal, The and Heat Exchangers 


PHYSICAL PROPERTIES OF ANACONDA CONDENSER TUBES’ 


| Yield Strength at 
5%, Elongation 
Under Load, 
ALLOY 
Arsenical Admiralty. 439 
Ambraloy-927 
Ambroloy-901 
Cupro Nickel, 30%-702 
Cupro-Nickel, 10%-755 
Light Annealed 
Light Drown 
Red Bras-24 
Ambronze-421 
Phosphorized Arsenical Copper! 
Light Drawn 
Hard Drawn 
Phosphorized Copper 
Light Drawn ),00 5,006 vi 20.5 
Hoard Drawn 54,006 59.000 4 50.7 


Note: The above valves are approximate and should not be used for specification purposes. *Light annealed except as noted 
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Patents 


LINDBERG’S QUALITY 
PORTABLE HOT PLATE 


EQUIPMENT 


Processing, general 


746,170 (Proctor & hwartz 
7 ectrol I \ 


CAST-IN ELEMENTS 
pV FULL RANGE TEMPERATURE CONTROL 
V PROTECTED TERMINALS 
V STREAMLINED APPEARANCE 


Only $2759" 


The Lindberg PYRODISC is especially designed 
to provide a dependable, quality-engineered hot 
plate at low cost. It is particularly practical for 
users whose hot plate needs are limited and do 
not justify the investment required for a higher 
capacity unit. PYRODISC is available from your 
laboratory supply dealer's stock. 

Specifications: Diameter, top plate and base, 

8 inches Power rating, 660 watts Power 


service, 115 volts, 50/60 cycle Cord and 
plug included Shipping weight, 10 Ibs. 


For additional information ask for Bulletin No. 1001 A. 


*Price subject to change without notice 


Process of arbor 


Instrum 


ents 


6,284 (PI 


LINDBERG 
DIVISION 4 


7 LINDBERG ENGINEERING COMPANY 
2474 West Hubbard Street, Chicago 12, Illinois | 
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(Gas Machine ( Oil ¢ proce A 
ind apparat 
7470 (Phillips Petroleum Co.) as 
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749 6 Rese h & Ene ne ) 
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(Kearney | M \ t for 
2.749.29 ( cony Mobil O11 ¢ Method and 
ipparatus for t ‘ t f liquid 
rocarlhe 
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WITH HIGH PORE VOLUME 
ferocat fluid cracking catalyst 


For highest cracking efficiency—we have carefully SL 
balanced the new high pore volume with pore 


diameter, particle shape, particle size distribution © 


and hardness. 


The result is the first truly balanced catalyst — CYANAMID _— 
offered for optimum performance in fluid 
catalytic cracking units. 


Cyanamid was first to deliver a high pore REFINERY CHEMICALS DEPARTMENT 
volume cat alyst. 


AMERICAN CYANAMID COMPANY 


30 Rockefeller Plaza » New York 20, N.Y. 
For further information, ask your Cyanamid 


representative about AEROCAT Fluid Cracking 
Catalyst with high PV. ee 


In Coneda, North American Cyanamid Limited, Toronto and Montreal 
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Alumel up to 1000° F 


Adjustable 


PIPE CLAMP THERMOCOUPLE 


Thermocouples available in 
Copper-Constantan for low 
temperatures or tron— 
Constantan and Chromel— 


max 


for accurately 
reading outside 
pipe temperatures 


advantages 


@ wher 


e | tulle le than minute 


WRITE FOR CONAX DATA 
BOOK SHOWING COM- 
PLETE LINE OF THERMO- 
COUPLE ASSEMBLIES AND 
PRESSURE SEALING 
GLANDS. 

corporation 


7823 Sheridan Drive, Buffalo, 21, N.Y 


ee . for 
TEMPERATURE 
RECORDING... 


One of the many uses for Auto-Lite 
Recorders is the application shown 
below a natural gas field meter 
run 


4 


(lo obtain more data 


Auto-Lite Model 1000" Temperature Recorder 
has 6” chart. Various standard ranges from minus 
40° F to plus 550° F. Available for wall mounting, 
portable or portable self contained use. Electric or 
mechanical chart drive. Choice of 24-hr. or 7-day 
cycle. Capillary tubing permits remote reading 
Priced as low as $49.50. Manufactured to cus 
tomers’ specifications. Send for latest Catalog 
describing many types of Auto-Lite 
Recorders and Indicators 


THE ELECTRIC AUTO-LITE COMPANY 
INSTRUMENT AND GAUGE DIVISION 


TOLEDO 1, OHIO 
NEW YORK » CHICAGO © SARNIA, ONTARIO 


on advertised products see page 144) 
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Pumps & Compressors 
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Bottleneck Broken: 


West Coast Refinery Steps Up 
Propane Condenser Capacity 


M 


Wolverine Tube | TRUFIN TUBED PROPANE CONDENSER 
Describes Trufin 


BOTTOMS 


Process flow chart showing propane 
condenser tubed with Wolverine Tru 
fin Type S/T 


Actual comparison statistics of plain 
tube units and Trufin units 


Plain Tube Units Trufin Tubed Units 
Shell diameter Shell diameter 36” 


Number of tubes per unit Number of tubes per unit 1050 


Total tube surface in sq. ft. Total tube surface in sq. ft. 9400 


Type and size of tube Type and size of tube 
54" x 16 ga. x 16 feet 1” x 16 ga. x 16 feet 
aluminum brass aluminum brass—Trufin Type S/T 


J 
Division of Catumet Hecta, ine 
} 144] CENTRAL AVE, DETROIT 9, MICH 


PLANTS IN DETROIT, MICHIGAN, AND DECATUR, ALABAMA. SALES OFFICES IN PRINCIPAL CITIES 
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eat dut iS the tw prime irface con 
| denser The second J fi rit ed 
: . | for stand} fut nly. After many month 
I operation there idication that 
” ret y will be nece il for some time 
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| | The verall performance gain per unit 
] 
Engineer lescribe Trufi is being an | 
extended rface tube with fins extruded | 
from the tube wall. The fins are an integral | 
part of the tube; the imnot shake loose | 
3 | 
t ise { vibration, thermal shock or 
pt | 
A’;anch O D lengt! f Trufis i in 
ternal ¢ nterna ef rat 
ex ernal surface ra f ay 
the t le rface f the pla tube it 
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Anytime you can cut down costs, you pep up the profit picture. Here's an idea: where heat exchanger costs are 
concerned, Wolverine Trufin Type S/T—the integral finned condenser tube—can help you save money eight 


ways. Take a look at the advantages listed below. They can open the door to substantial savings and provide added 
dividends in increased efficiency. 


Because Trufin is an extended surface tube —with 6. Maintenance costs are low. Costs of replacement 
fins extruded right from the tube wall—it has more tubes are reduced; fewer tubes result in less 


than twice the heat transfer surface of plain tube cleaning time, more “on stream’ time. Actual 
of the same outside diameter. As a result, less tube operating data proves that Trufin withstands fouling 
is required because Trufin transfers more BTU's for longer periods than does prime surface tube. 
per foot of tube. This increases the length of operating time between 


change-overs. 


Fewer tubes mean smaller shells, headers, baffles, 


etc. This will save material requirements. 


Fewer tubes mean fewer holes to drill—less rolling- 
in operations. Direct result: substantial savings in EQUIVALENT TUBES WITH THE SAME SURFACE 


a ee 7 Smaller, lighter units result in easier handling and 


lower shipping costs. 

To transfer a given heat load —when Trufin is used 

much less weight of over-all tube metal is | 
required. You can realize a real savings when 
expensive alloys are necessary. This is of greatest 
importance when alloys are in short supply, as a 
given quantity of metal in Trufin transfers much 
greater heat foods. TRUFIN MEANS SMALLER UNITS 

Where space is at a premium—as in revamped 


units—Trufin units are smaller. 


There they are—eight job-proven ways in which 
Wolverine Trufin Type S/T condenser tube can 
Because of these material savings, lighter units, save you money. Wolverine's Trufin Opportunity 
requiring less structural support—can be designed. Book is filled with actual Trufin case histories, oper- 


This is vital when exchangers are to be mounted ating data, valuable design information. Write 
on superstructures. 


FEWER TUBES MEAN SMALLER SHELLS 


for your copy today. 


| WOLVERINE TUBE 


| OF 
a. ine 
cacumer wect inc. 
Wolverine Trufin available in alumet Hecta, 


1S10N ivision ot c 
Canada through the Unifin Tube aL Orv Be OIVILION 
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PETROLEUM 


PROCES SIN G 


MEETINGS 


ey R clinics will be part of the 
Instrument Society of America’s 
Instrument-Automation Con- 
and Exhibit at New York's 
Sept. 17-21 

In addition to a 


annual 
ference 
Coliseum 
clinic 
which was discussed in this space last 
month 


computer 


there 


will be clinics on data 


processing instrument 


analytical 


maintenance 
and instrumentation. The 
ISA plans its usual technical sessions 
and instrument exhibit 

The data handling clinic will begin 
with a theory—the 
oscillographic and film 
field and tu 
needs. In 


session on basic 
components 
recording requirements 


ture later sessions specific 
field problems will be taken up—ai 
craft and missile, aircraft engine test 
ing, wind tunnel, chemical and process 
control, exploration geophysics, etc 
Discussions will be conducted on two 
levels—-the semi-automatic level for 
firms with less technical background 
on the subject 


pletely 


and the level of com 
data handling for 
firms with advanced applications in 
use 


automatic 


Six sessions of three hours each will 
cover the fields of in-stream 
analytical instrument 
Ihe sessions will take up 
X-Ray Spectroscopy 


active 
analysis for the 
clinic 


Gas Chromatography 
Continuous Analysis 
Process Stream Mass Spectroscopy 
Optical Process Stream Analysis 
Electrolytic Analysis Methods 


will be 


Infrared 


subjec 


covered with 


the use of actual instruments, and the 
sessions will discuss principles of the 
measurement, Operation of the 


and applications 


unit 


Ihe maintenance clinic will be held 


at Columbia University and it will be 


a real “work bench” session 


Equip- 


ment and maintenance operations to 


he covered are 
Self-operated pressure reducing sta- 
trons 


adjustments, control limits 


Control valves——reversing action 


dismantling positioning 
Oxygen analyzers 


repacking 


trouble shooting 
sample system devising 


Flow meters—calibration range 
change, parts replacement 
Pneumatic relays tor adding and 


subtracting—repair and calibration 


Control miniatures—calibration, dis 


mantling, alignment 


Electronic 


potentiometers trouble 


shooting, calibration 


Ihe SESSIONS also include lec 


will 


PROCESSING 


PETROLEUM 


ISA to Offer Data Handling Clinic 


August, 1956 


tures on the basics of operation and an 
actual bench tear-down demonstration 
Classes will consist of groups of 15 to 
18 persons 


More Details on ASME 
Petroleum Meeting 


A revised program has been issued 
for the Petroleum Mechanical Engi 
neering Conference of the American 
Society of Mechanical Engineers. The 
event is to be given at the Statler-Hil- 
ton Hotel, Dallas, from Sept. 23-26 

Here is a selection of topics for the 
petroleum refinery engineer 


conomics 


Operating Considerations in 
of Gas Turbine-Driven 
pressors by A I 
ural Gas Co. 

Practical Refinery Me 
chanical Engineers,” by T. S. Fennema 
Humble Oil & Refining Co 


A pplication 
Centrifugal Com 
Vaughn, Northern Nat 


Economics for 


Improved Maintenance Practices 

Prevention of Destructive Engine Failure 
by Spectrographic Analysis of Crankcase 
Oil,” by R. T. Blades, R. F. Linnard, C. B 
Threlkeld, Phillips Petroleum Co 


Job Evaluation and Industrial Psychology 
“Job Fvaluation—A System of Salary De 
termination,” by A. de Leon, Warren Petro 
leum Corp 
“Psychological Tests in an 
Department,” by J. M 
ical Co 


ngineering 
Parish, Dow Chem 


Linings for Pressure Vessels and Piping 
Fabrication Aspects of Aluminized Pipe 
ind Piping Components by EF. M. Pelou 
bet, Arthur Tickle Engineering Works 
Radiographic Inspection of Lead Lin 
ings During Fabrication,” by William Skiba 
sso Standard Oil Co 


Air Cooling 


Problems Encountered in Selection and 
Use of Air-Cooled Heat-Transfer Equip 
ment,” by T. H. King, Magnolia Petroleum 
Co 

Problems in Kating 
of Air Heat Exchangers and Suggested So 
lutions by J. I. Carter, Arrow Industrial 
Mig. Co 


Manufacturing and 


Design Fabrication of Piping and Fittings 
Design of Manifold Fittings for 
Temperature and 
W. R. Wollering 
Recent 


Special 
Pressure Conditions by 
Ladish Co 


Aspects of Fabrication of High 

Strength, High-Temperature Pipe in Petro 
leum Industry b. A. Sticha, Crane Co 

Performance of 6061-T6 Aluminum 


Flanged Pipe Assemblies Under Hydrostati: 


Pressure by H. H. George, F. C. Roda 
baugh, Tube Turns Div Marshall Holt 
Alcoa Research Laboratories 
Maintenance 

The Maintenance Challenge in a Petro 


chemical Plant,” by P. S. Skaff 


Du Pont Co 


Maintenance Organization Factors im the 


Modern Refinery by C. H 
lips Petroleum Co 


Trotter, Phil 


Mechanical Design 


Hydraulic Drives Using Rich Oil Power 
Unit by B. J Warren Petro 
leum Corp 


Thompson 


Sclecting Materials for Construction of 


Catalytic Refining Units,” by John D. Deich 


ler, J. James Hur, and G. Richard Worrell, 
Atlantic Refining Co 

Mechanical Design Problems in’ Am 
Synthesis by Freese, Fluor 
Comp 
Design and Construction 

Models as Design Tools by Bruce L. 


Paton, Fluor Corp 
Program for 


osts by J. 


Controlling 
Ross 


Construction 
Dow Chemical Co 


Oil Man's Calendar 


AUGUSI 


International Symposium on Cumbus 


tion, Combustion Institute, Yale Univer 


sity, New Haven, Aug. 19-24 
Disposal of Industrial Wastes by Biochem 


course at MIT, Cambridge 
Aug. 20-31 


wal Process 


Mass 


SEPTEMBER 
American Institute of Chemical Lnwineers 
William Penn Hotel, Pittsburgh, Sept. 9-12 
dmerican Society of Mechanical Engineers 
fall meeting, Cosmopolitan Hotel, Denver 


Sept. 10-12 

International Congress of Catalysi Helle 
vue-Stratford, Philadelphia, Sept. 10-14 

National Petroleum Assn, annual, Traymore 
Hotel, Atlantic City, Sept. 12-14 

Chemical Institute of Canada, Western Re 
gional Conference, Ldmonton, Alta., Sept 

tmerican Chemical Society, annual, Athan 
tic City, Sept. 16-21 

tmerican Society for Testing Materials, Pa 
ific area national meeting, Statler Hotel 


Los Angeles, Sept. 16 
Electrical Conference of the Petroleum In 
American Institute of Electrical 

Kansas City, Mo., Sept. | 
Society of innual In 
strument-Automation Conference and bx 

hibit New York, Sept. 17-21 
Western Petroleum Refiners Assn, regional 

technical-industrial relations meeting, Ho 

tel Henning, Casper, Wyo., Sept. 20-21 


Petroleum Mechanical Engineering Confer 


dustry 
bngineers 


Instrument imerica 


Coliseum 


ence American Society of Mechanical 
ngineers Statler Hilton Hotel Dallas 
Sept 4.26 

independent Oil Compounders wn 
nual, Bismarck, Chicago, Sept. 24 


Natural Gasoline Assn. of 
Oklahoma City, Okla 


(merica, regional 


Sept 


OCTOBER 
American Institute of Electrical Lugineer 
fall general meeting Morrison Hotel 
Chicago, Oct. 1-* 
Vational of 
south 


Engineer 
Beaumont, Oct. 2-4 
Conference, jontly sponsored 
by ASLE and ASME, Chalfonte-Haddon 
Hall, Atlantic City, Oct. 8-10 
€ alifornia Natural Gasoline Asan 
ng, Sheraton Huntington Hotel 
Oct. 11-12 
Ou Proegre 


Corrosion 
central region 


Lubrication 


fall meet 


Pasadena 


Week, Oct. 14-20 


Travelonden... revolutionizes long 


wane 


Here at last is a practical answer to the 
awkward problems of yard handling 
and particularly those nightmarish long 
loads. Traveloader combines the unique 
ability to pick up, carry and stack 
long, unwieldy or multiple pallet loads 

indoors or out. Operating over paved 
or unpaved roadways, it does the job 
fast, safely, and much cheaper than 
other equipment. 


ONLY 
TRAVELOADER 


This one machine, with one operator, 
replaces two and often three fork 
trucks, portable cranes or straddle car- 
riers, and does the job better. You save 
manpower, cost of buying and maintain- 
ing other expensive equipment, aisle 
space, and time. Because ‘Traveloader 
loads from the side and carries loads 
lengthwise, it requires much less aisle 
space than fork trucks. 


load handling! 


Unlike a straddle carrier, this new 
machine can stack up to 12 feet high 
And when traveling, the load is nested 
safely aboard the Traveloader’s deck, 
eliminating dangerous dangling and 
swaying of load, distributing load 
over six large wheels, and making 
speeds up to 30 MPH practical 
and safe. 


Write for descriptive bulletin No. 1360. 


THE BAKER-RAULANG COMPANY 


1248 WEST 80th 


STREET 


CLEVELAND 2, OHIO 


A subsidiary of Otis Elevator Company 


(To obtain more data on advertised products see page 144) 
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TAS OND 


demand at 


June is only at the 


NDICATED gasoline 
refineries for 


level of a year ago (see table next 
page). Ihis is the first time in 14 
months that refinery shipments of this 


product have not shown a substantial 
gain over the same month of the previ 
ous year. The current figures are sub 
ject to correction, and they do not 
mean that actual gasoline consump 
tion in June was the same as a year 
ago. Also, June, 1955, demand was 
the highest of the year 


However, taken in conjunction with 


the continuing high level of gasoline 
stocks at refineries and all-time record 
high crude runs to stills in June, the 
relatively low level of gasoline demand 
in June constitutes another warning 
signal that plant operations are too 


high for demand 


balance d 


supply and 


MILLIONS OF BBLS. END OF MONTH 


FMAM 


Gasoline Stocks 


JASOND 


Warning Signal on Gasoline Output 


OUTLOOK: 


For 


third 


quarter gasoline demand to 
be less than the previous- 
ly estimated 4,100,000 b/d, 


of this 


substa 
summ 

Ind 
in Jur 
Of 
cast 
are 
od 


than on 


ntial 
er or by 
icated 
OOO bed 
ie, 1955 
1) bbl 

Runs of 


ymnsidered 


S gasoline 
bbl 


July 


a gasoline 
000.000 bbl on 


product 
curtailment 


crude 


July 


averape 


daily 


sto ks 


also 


indicat 


later 


in June 


HO0.000 
adequate for thi 
June 
early 14° 
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are 


29 


For 
| of 
40) was 


larger 
the 


on 


the 


were 
larger than 
ol 
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bbl 


peri 


were 


ider 


Middle Distillate Stocks 


AKEROSINE AND DISTILLATE. 


FMAMISASOND | 


ed adequate for supply-demand needs 


In 1955, gasoline stocks were re 
duced by 26,533,000 bbl, from 183 
972,000 bbl on March 31 to 157,b39 
OOO bbl June 30. This year, with 
drawals have been 16,608,000 bbl 
from March 30 to June 29 

Distillate fuel oil stocks June 29 
were 6,309,000 bbl less than the 99 
981,000 bbl in storage July 1, 1955 
Buildup in these inventories during 
April, May and June this year has 
been around 32,000,000 bbl. A year 
ago in the same period the buildup 


was 38,000,000 bbl. The long winter 


and cool spring of 1956 held demand 


for heating oils to a materially higher 
level than a year ago. With present 
high crude runs continuing, the build 
up in distillate stocks during the third 


quarter should be at a rate that will 
bring the total by Sept. 30 to the 
146,500,000 bbl level considered ade 


for that date 


qual 


except stocks, 


CRUDE OIL June 
1956 
U. S. Production ? 040 
Imports 
U. S&S. Stocks 174.677 
Runs to Stilis 20 
GASOLINE 
Refinery Output 9 
Refinery Demand 4.126 
Primary Stocks 181.032 
MIDDLE DISTILLATES 
Refinery Output > 045 
Refinery Demand 1.31 
Primary Stocks 
RESIDUALS 
Refinery Output 19 
Other 41 


imports 4 


JUNE KEY STATISTICS 


(Figures given in terms of millions of b/d, monthly averages, 
which are in millions of bbi at end of month) 


June 
1955 


6.61 


PRODUCT AND CRUDE PRICES 


Products——¢ gol, average prices in 
principal refinery markets 
Crudes—/bbi, principal fields 
Source—Platt's Oligram Price Service 
June Moy June 
1956 1956 1965 
Gasoline 12.05 12.01 11.35 
Dist ite Fuel O 9.46 8.98 
Ke ne ’ 10.93 10.48 
Residua 0 5.19 4.4" 
Above 4 Products 9.53 9.51 8.88 
Lube Oils > 63 7? 45 16.83 
Crude a4 ?.82 
REFINERY YIELDS 
“e on Crude Runs to Stills 
June Mey June 
19546 1956 1955 
Gas ne 


43.2 43.9 


RCE OF DATA 


PROCESSING August 


PETROLEUM 


1956 


weekly 


reports 


nths, Gureau of Mines 
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TR O L EU 2.6.6.2 S 
Crude Runs to Stil 
6.1} 195) 720) 
200! 
185) 180} 
“4 ‘ 
‘ ‘ 
‘ 
170 | 120) 
‘ 1955 | 
| | | 
4 
min 
ill 
runs : 
ivy 7.6' 
For 
= 
une 
Moy 
7.057 
88% 764 
276.391 270.850 
7.86 |. 484 
712 5.643 
3.938 13 
184.676 157.439 
1.998 1.897 
1.43 23 
98.341 130.48 
554 
pply 1.434 Ke ‘ 1.6 
Refinery Demand 1.438 1.633 1. 45¢ Distillate 21.7 1.7 21.4 
Primary Stocks 4.198 Residuals 4 14.9 143 
cept prices May and June, AP|l qu 
= 


Trends—National 


Gasoline | 


SUPPLY 


MILLIONS OF 8/D. MONTHLY AVERAGES 
= 


Middle Distillates 


MILLIONS OF B/D, MONTHLY AVERAGES 
> 
c 


~ 


OND 


1955 


Gasoline Demand Appears to be Leveling Off 


| 


DEMAND 
FORECAST 


| 


FMAMISA SOND | 


Distillate Supply-Demand Follows Seasonal Pattern 


DEMAND 
\FORECAST 
\ 


DEMAND 


1956 


| 
| 
| 


LEMAMISASOND 


MOTOR FUELS 


From From 
Crude Not. Gas Total 
SUPPLY (Millions of b/d) 
June ‘56 3.568 437 4.005 
June '55 3.310 415 3.725 
Change + 258 + 022 + .280 
Change + 7.8 + 5.3 + 7.5 


DEMAND (including Exports) (Millions of b/d) 


June "56 4.126 
June ‘55 4.113 
Change 013 

Change + 0.3 


TOTAL SUPPLY (Millions of bbi) 


6 Mos. ‘56 621.876 78.702 700.338 
6 Mos. "55 578.150 75.425 653.575 
Change + 43.726 + 3.277 + 46.763 

Change + 7.6 + 4.3 + 7.2 


TOTAL DEMAND (including Exports) (Millions of bbl) 


6 Mos. '56 682.226 
6 Mos. '55 653.683 
Change + 28,543 

Change + 44 


MIDDLE DISTILLATES 


Dist. 
Kerosine Fuel Oil Total 
PRODUCTION (Millions of b/d) 
June ‘56 294 1.751 2.046 
June "55 269 1.628 1.897 
Change + 025 +4 123 + .148 
Change + 9.3 + 7.6 + 7.8 


DEMAND (including Exports) (Millions of b/d) 


June ‘56 .154 1.161 1.315 
June ‘55 155 1.081 1.236 
Change — ,001 + .080 + .079 

Change + 0.6 + 7.5 + 6.4 


TOTAL PRODUCTION (Millions of bb!) 


6 Mos. '56 60.576 328.026 388.602 
6 Mos. "55 60.837 300.390 361.227 
Change — .261 + 27.636 + 27.375 

Change O4 + 9.2 + 7.6 


TOTAL DEMAND (including Exports) (Millions of bbl) 


6 Mos. "56 62.030 346.961 408.991 
6 Mos. "55 58.833 310.466 369.299 
Change + 3.197 + 36.495 + 39.692 

Change + 5.4 + 11.7 + 10.7 


Residual Fuel Oils More Active Than Year Ago 


| 


Residuals 


MILLIONS OF B/D. MONTHLY AVERAGES 


10 


. 


MAMI SAS OW 


195511956 


] 

DEMAND | 

A | 

| 

DEMAND | 
FORECAST 
| 
| 


RESIDUAL FUELS 


Refinery 4 


Output her Total 
SUPPLY (Millions of b/d) 
June ‘56 1.119 415 1.534 
June 1.080 354 14% 
Change + 039 + 061 + 100 
Change + 3.6 + 17.1 + 7.0 
DEMAND (including Exports) (Millions of b/d) 
June 1.438 
June '55 1.456 
Change ow 
Change 1.2 
TOTAL SUPPLY (Millions of bbi) 
6 Mos. ‘56 220.346 90.198 310.544 
6 Mos. ‘55 209.787 85.698 295.485 
Change + 10.559 + 4.500 + 15.059 
'", Change + 5.0 + 5.3 + 5 


TOTAL DEMAND (including Exports) (Millions of bbl) 


6 Mos. 311.088 
6 Mos. 303.192 
Change + 7.896 

Change + 2.6 


SOURCE OF DATA: May and June, API weekly reports; earlier months, Bureau of Mines (1956 figures for 366 days) 
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Trends-—Regional 


RUNS TO STILLS AND DISTRIBUTION OF PRIMARY STOCKS BY U.S. REFINERY DISTRICTS 


(Primary stocks include those ot refineries, at lorge terminals and in pipelines; all data based on API reports) 


RUNS TO STILLS 
(Millions of b/d average for GASOLINE STOCKS RESIDUAL STOCKS 
week ending on dote shown) (Millions of bbi, on date shown) (Millions of bbl, on date shown) 
June 29 July 1 % June 29 July | % June 29 July 1 *e 
District 1956 1955 Change Change 1956 1955 Change Change 1956 1955 Change Change 
East Coast 1.173 986 + 187 r 0 41.356 5 590 ; 64 +e 9.182 9.819 637 6.5 
Gulf Coast 504 + 257 + 45.173 31.519 11 6.239 + 1.143 + 18.3 
Total Coastal! 1.93 490 + 444 + 12 76.52 ¢ 1 6.058 + + 


Appalachian 21 206 010 
Ind..tl..Ky 1 1.437 
Okla.-Kans.-Mo 7 69 
Other iniand 623 

Total inland 


Total East of Calif 
California 


Total U. 


DISTILLATE FUEL O1L STOCKS | KEROSINE STOCKS TOTAL MIDDLE DISTILLATE STOCKS 
(Millions of bbi, on dete shown) | (Millions of bbi, on date shown) (Millions of bbl, on date shown) 
June 29 July 1 June 29 July June 29 July 
District 1956 1955 Chonge Change 1956 1955 Change Change 1956 1955 Change Change 
East Coast 27.983 32.774 14.6 1 22 11.857 1.629 4 4.631 6.419 14.4 
Gulf Coast 19.454 17.901 1.553 7 5, 19 12 16 644 4.030 + 1.614 


Total Coastal 47.437 50.675 1.238 4 1 17 1 4 63.856 68.661 4.805 
Appalachian 2.473 2 ] 14.3 1 977 1 + 11.6 4.563 KO4 01 
Ind.-ttl.-Ky 15.586 18 5 3 7 ( 4 ‘ 1.974 4 631 » 994 6.363 
Okla.-Kans..-Mo 1.844 11.22 5 7 22 120 492 
Other inland 6.146 1 7 1 7 

Total inland 46.049 39 

Total East of Calif 83.486 89 
California 10.186 10 


Total U. § 93.672 99 ‘ 25 9. 299 


Natural Gas and Refinery Gas Liquids 


SUPPLY AND DEMAND STATISTICS 


(Bureau of Mines Data) 


THOUSANDS OF B/D, MONTHLY AVERAGE 


~~ ~ @ se 


DEMAND CURRENT PRODUCTION Apr 
for Natural Gasolines (1000 b/d monthly average! 1956 
LPG and LRG At Natural Gasoline 
Liquefied Petrole 
Natural Gasoline id isopentane 
Condensate 
Finished Gasoline, Napihtha and 
Total Natural Gasoline and 
Cycling Plant Productior 
Liquefied Refinery Gases 
Total Marketable Gas Liquids 
Lease Condensate 
Total Natural Gas iquids 


CURRENT DEMAND (1000 b/d monthly overage) 


LPG and LAG 
Natural Gasoline, Isopentane and Othe 
Total Marketable Gas Liquids 


CUMULATIVE PRODUCTION (1000 bbl) 


LPG and LAG 
PRODUCTION Natural Gasoline 
of Natural Gasolines Total Marketable 
LPG and LRG 
CUMULATIVE DEMAND (1000 bb!) 


LPG ane 
Natura 


STOCKS (1000 bbi, end of month) 


700 PG and LRG 
~ Natural Gasolir 


THOUSANDS OF 8/D, MONTHLY AVERAGE | 
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+ 4.9 6.671 + 590 + 8.8 65 199 26.0 
0.3 30 843 + 2.867 + 7.9 4.511 4.5945 
+ 9.9 19.371 1 149 4.02: + 26 946 445 
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Po 7.028 6451 + .577 + 89 157.995 139.841 418.154 412.6 25.478 24.48 } 99 + 4,1 
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ERNST 


STAINLESS STEEL 


GAGE OR IRON 


SHIPMENTS 
FROM STOCK 


FIG. 8 
IRON 


FIG 8SS 
STAINLESS 


Send for Catalog 
Phone Livingston 6-1400 


ERNST WATER COLUMN G GAGE CO. 
LIVINGSTON, N. J 


YOUR ORGANIZATION 


Is it complete? 
Are you expanding it? 
Making Replacements? 


Naturally, you are anxious to 
secure the most suitable man or 
men available. You want men 
with the special training that 
will make them an asset to your 
organization, You can contact 
such men through an advertise- 
ment in the Classified Section of 
Petroleum Processing. For infor- 


mation write: 


Classified Advertising 
Division 


PETROLEUM PROCESSING 
330 West 42nd Street 
New York 36, New York 


Information Offered 
in the Advertisements 


Do you need detailed informa 
tion on a specific subject? Check 
through this easy-to-use index of 
literature and data heinge offered 
in this issue's advertisements. 


Aaitators, radial propeller, bulletin 
58-W; Struthers Wells Corp. Sec 
adv't. p. 35 


ANALYSIS Of process streams, continu 
ous, refractometer sheets; 
Barnes Engineering Co. See adv't 
p. 124 


BLENDING EQuipMENT, for lube oils 
bulletin. SM-2055; Proportioneers 
Inc. See adv't. cover 2 

CATALYSTS, many types and shapes 
booklet; Harshaw Chemical Co. See 
adv't. p. 114 


CLEANING COMPOUNDS, for process 
equipment, bulletin F3751; Oakite 
Products, Inc. See adv't p. 154 


EXPANSION JOINTS, new manual avail 
able; Zallea Brothers. See adv't p 
118 


GAGES, steel or iron, catalog; Ernst 
Water Column & Gage Co. See 
adv't. p. 142 


GiAGES AND VALVES, liquid level, data; 
Jerguson Gage & Valve Co. See 
adv't. p. 108 


GAGES, liquid level, reflex, catalog 35 
Penberthy Mfg. Co. See adv't. p. 18 


GiAS CHROMATOGRAPH, data file L-10- 


23; Beckman Instruments, Inc. See 
adv't. p. 55 


GiAS CHROMATOGRAPH, bulletin CEC 
1831-X2; Consolidated Electrody 
namics Corp. See adv't. p. 20 


HEADERS, cold extruded outlets, bulle 
tin CE-O.001; Fluor Products Co 
See adv't. cover 4 


Heat TRANSFERS equipment, bulletin 
HE-6; Henry Vogt Machine Co. See 
adv't. p. 39 


Hor Prare, for laboratory use, bulle 
tin LOOLA; Lindberg Engineering 
Co. See adv’t. p. 132 


HYDROGEN, SULFIDE corrosion data 
technical paper; M. W. Kellogg Co 
See adv't. p. 109 


142 (lo obtain more data on advertised products see page 144) 
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INSULATION, weatherproof mastic, bro 
chure; American Bitumuls & As 
phalt Co. See adv't. p. 121 


Jer Epucator, for mixing and blend- 
ing, bulletin J-1; Schutte & Koerting 
Co. See adv’t. p. 19 


MATERIALS HANDLING, truck, side 
loading, bulletin 1300; Baker-Rau 
lang Co. See adv't. p. 156 


METERING, proportioning and blend 
ing equipment, catalogs; Bowser, 
Inc. See adv't. p. 157 


Mixers, side and top entering, port 
ables, 8 catalogs; Mixing Equipment 
Co, See adv't. p. 58 


OXYGEN ANALYs!Is, for combustion 
control, data file 19J-86; A. O 
Beckman, Inc. See adv't. p. 129 


PUMPs, stuffingboxless, for light hydro 
carbons, bulletin 107; Bingham 


Pump Co. See adv't. p. 48 


RECORDERS AND INDICATORS, tempera 
ture, catalog; Electric Auto-Lite Co 
See adv't. p. 134 


RePRACTORY LINING, hydraulic setting 
brochure RC-28A; Johns-Manville 
See adv't. p. 130 


SCREENS, wire, for strainers and filters, 
bulletin 6, 7 and 8; Cleveland Wire 
Cloth & Mfg. Co. See adv't. p. 152 


STEAM TRAPS, inverted bucket, book 
let; Armstrong Machine Works. See 
adv't. pp. 28-29 


STEAM TRAPS, impulse type, bulletin 
T-1739-X; Yarnall-Waring Co. See 
adv't. p. 36 


STEAM TRAPS, new bulletin 10-55; W 
H. Nicholson & Co. See adv't. p. 32 


THERMOCOUPLES, and resistance bulbs 
bulletins; Thermo Electric Co., Inc 
See adv't. p. 110 


TuBe MAINTENANCE tools, bulletin 59 
Airetool Mfg. Co. See adv't. p. 161 


condenser, duplex, bulletin 
Bridgeport Brass Co. See adv't. p 
34 


TUBING AND Pipe, 7 Mo Stainless 
bulletin; Carpenter Steel Co. See 
adv't. p. 11 


UNIONS, screwed or socket weld ends 
catalog 56; Catawissa Valve & Fit 
tings Co. See adv't. p. 151 
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GENERAL MANAGER 


Large Oil Refinery. Age 35-50. Minimum 
five years oil refinery experience in an 
executive capacity Engineering degree 


Our fee paid. Top Salary 


QUINBY 
EMPLOYMENT SERVICE 


406 BANKERS MORTGAGE BLDG. 
708 MAIN STREET 
HOUSTON, TEXAS 


AREA ENGINEERS 


Recruiting Supervisor, Box 141 


ARABIAN AMERICAN 
OIL COMPANY 


505 PARK AVENUE 
NEW YORK 22, NEW YORK 


CHEMICAL ENGINEERS 
AND 
PROCESS SUPERINTENDENT 


COMMONWEALTH OIL REFINING CO. 
PONCE, PUERTO RICO 

Require Process Engineers for technical 
service and process control in new com 
pletely integrated modern refinery now 
expanding to 55,000 bbls. Equipment in 
cludes Catalytic Cracking, Reforming 
Polymerization Alkylation, Acid Regenera 
tion, and SO» Treating 

Process Superintendent having experience 
to take full responsibilities of supervision 
of process operations 

Excellent opportunities afforded in new 
and growing organization. Liberal salary 
commensurate with qualifications 


Send full information to 


10 POST OFFICE SQUARE 
Boston 9, Massachusetts 


YOUNG MANUFACTURERS REPRESENTATIVE 
Metr flow 


FLOW PROCESS EQUIPMENT CO 


Box 44. Summit, New Jersey 


OPPORTUNITIES 


Business: persona! or personne financia 
equipment; etc. may be offered or located 
through the ciassified advertising section of 
PETROLEUM PROCESSING 
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CLASSIFIED 


UNDISPLAYED RATE DISPLAYED RATE 


$130 a ne. Minimum } nes. Box numbers The advertising rate is $13.50 per ch tor 
‘ ne additional line a advertising appearing m other than oa 
ract basis. Contract rates quoted on 

POSITION WANTED. Undisplayed rate is one 
half of above payable in advance ployment Advertising s tubject to 
DISCOUNT of 10% if full payment is made 


Agency Commission 

ADVERTISING INCH is measured % Inch 
vertically on one column, 3 columns—30 inches 
undisplayed ads fo a page 


n advance for four consecutive insertions of 


Send NEW ADVERTISEMENTS to Classfied Advertising Division 
PETROLEUM PROCESSING, P.O. Box 12, 16, 


September issue closes August 10th 


EQUIPMENT INSPECTORS 


(Ages 25-35) 


A major integrated U. S. oil company operating in South America has 
career employment opportunities in the rapidly expanding organization of 
a modern refinery for qualified equipment inspectors. Vacancies exist at 
levels requiring 2 to 5 years experience in refinery equipment inspection, 
or similar experience. Candidates must be graduate engineers. Salary 
including bonus approximately $12,500-$14,000, depending on qualifica- 
tions and experience. Liberal employee benefits including home vacations 
with travel expenses. Send complete resume of personal data and work 
experience. All replies held in strict confidence. 


Box 480 
Dept. 9-85 
New York 19, N. Y. 


PROCESS ENGINEERS APPLICATION ENGINEER 


WITH A MINIMUM OF FIV? 
undoubtedly interested in outstanding CK IN OL FIELD AND We 


persona development and ny CONT rHUMENTATIO 
TACTING OF MAJON 
find this opportunity in our growing AND COMPANTD 
ion which is engaged in the desigr - he 
cal and petroleur 
years of 
nes 
ve in @ midwestern city with excer 
ving and recreationa 
QUICKLY and send 
resume of your experien er sone General Manager 
c photograph and salary desirec nter 


The C. W. Nofsinger Company THE SPARKS-WITHINGTON COMPANY 
906 Grand Ave., Kansas City 6, Missouri Jackson, Michigan 


REFINERY CHEMICAL ENGINEERS 


(Ages 25-38) 


A major integrated VU. S. oil company operating in South America has coreer employ 


ment opportunities in the rapidly expanding organization of a large modern refinery 
for qualified refinery chemical engineers Vacancies exist in positions at levels requir ng 
4'/), to 8 years oil refinery experience in work involving (1) process control engineering 
development and design of process equipment (2) economic studies of the applicatior 
of new processes and the modification of ex sting processes (3) special studies in 
evaluating major problems related to petroleum refining Salary including bonus $14,000 
$17,000 depending on qualifications and experience. Liberal er ployee benefits includ 
ng home vacations with travel expenses. Send complete resume of personal data and 


work experience. Replies held in strict confidence 


BOX 480 
DEPT. LL-85 
NEW YORK 19, N. Y. 


Several graduate engineers with 
ising maint nce eng ring fur 
refining ne fa 
‘ the ‘ } tr 
ated erat ent h tech 
i iper lur simte 
nat per hedule tit 
reir fa ‘ imifig 
feeding recreat et 
4 ilar commer rat 
ind ind ‘ Writ 
ing f par ilar ne 
histor ind work rience 
l’leuse ide telephor number 
od 
en 
A 
fid 
da 
vie 
at 
. 
tr snd industrial firms of N.Y. and Nortt 
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FOR INFOR- 
MATION ON 


OR SERVICE 
IN THIS 
ISSUE SEE 


BELOW 


Each advertiser listed 
in this index has been 
assigned a code letter 
for use by the reader 
in securing additional 
information about ad- 
vertised products, or 
services which interest 
him. This code letter 
appears in paranthe- 
ses following the ad- 
vertiser's name. 


Circle the code letter 
on the “Advertised 
Product Inquiry" card 
(on the page opposite) 
which corresponds to 
that assigned the ad- 
vertiser about whose 
product you want fur- 
ther information. 


Fill in your name, title, 
company and mailing 
address and mail the 
card... no postage is 
required. 


The Petroleum Proc- 
essing Reader Service 
Department will give 
your inquiries prompt 
and efficient handling. 
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ANY PRODUCT 


INSTRUCTIONS 


ADVERTISERS 


A 


Air Preheater Corp. (F-9%) 111 
Airetool Mfg. Co. (K-4) 161 
American Bitumuls & Asphalt Co. (G-6) 121 
American Cyanamid Co., 

Refinery Chem. Dept. (H-7) 
American Petroleum Institute (E-3) 
Anaconda Co. (H-5) 
Armstrong Machine Works (C-1) 
Atlantic Refining Co. (C-S) 


Baker & Co. (G-7) 
Baker-Raulang Co. (-2) 
Baker & Adamson Chemicals, 
Allied Chem. & Dye Corp. (K-5) Cover 
Barnes Engineering Co. (G-8) 
Beckman, Inc., Arnold O. (H-3) 
Beckman Instruments, Inc. (E-6) 
Bethlehem Steel Co. 
Betz, W. H. & L. D. (B-7) 
B-I-F Industries (A-1) 
Bigelow-Liptak Corp. (G-3) 
Bingham Pump Co. (D-9) 
Bowser, Inc. (5-9) 
Bridgeport Brass Co. (C-4) 


arpenter Steel Co. (A-6) 11 
atawissa Valve & Fittings Co. (J-4) 151 
leveland Wire Cloth & Mfg. Co.J-5) 152 
onax Corp. (H-8) 

onsolidated Electrodynamics 

Corp. (8-3) 

ooper-Bessemer Corp. (E-#) 

rane Co. (F-2) 


Davison Chemical Co., 

Div. W. RK. Grace & Co. (D-1) 18 
Droke & Assoc., J. W. (K-1) 157 
DuPont de Nemours & Co., Inc. (B-4) 21-22 
DuPont de Nemours & Co., Inc. (H-1) 126 


Eastman Chemical Products, Inc. (A-9) 17 
Electric Auto-Lite Co. (H-9) 134 
Enjay Co. (E-7) 56 
Ernst Water Column & Gage Co. (J-3) 142 
Ethyl Corp. (A-3) 4-5 


Fisher Governor Co. (F-4) 


Fluor Products Co. (K-4) 
Foster Wheeler Corp. (C-9) 


G 


Gen'l American Trans. Corp., 
Plate & Welding Div. (A-4) 

Gen'l American Trans. Corp., 
Terminals Div. (A-5) 

Graver Tank & Mfg. Co. (E-2) 


H 
Harshaw Chemical Co. (G-2) 
Houdry Process Corp 
Hudson Engineering Corp. (D-4) 


Jerguson Gage & Valve Co. (F-+4) 
Johns-Manville Corp. (H-4) 


Kellogg Co., M. W., 
Fabricated Prods. Div. (K-7) 
Kellogg Co., M a 
Refinery Process Div. (C-2) 


but PETROLEUM PROCESSING assumes 


INDEX 


Lindberg Engineering Co. (H-6) 
Lummus Co. (A-7) 


M 


Manning, Maxwell & Moore, Inc. (D-5) 
Marley Co. (H-2) 

McKee Co., Arthur G. (D-3) 

Mixing Equipment Co. (E-9) 
Monsanto Chemical Co. (K-2) 

Moore & Co., Samuel (A-#) 


N 
National Aluminate Corp. (F-1) 


Nicholson & Co., W. H. (C-4) 
Norton Co. (B-5) 


Oakite Products, Inc. (J-7) 
Oilwell Supply Co. (H-2) 
Oronite Chemical Co. (B-9) 
P 
Penberthy Mfg. Co. (B-1) 18 
Petreco (C-3) | 
Petro-Chem Development Co., Inc. (F-5) 106 
Procon, Inc. (D-7) 46 
K 
Refinery Engineering Co. (E-1) 49 
Ridge Tool Co. (3-6) 153 
Rockwell-Nordstrom Valves (D-6) 44-45 
Schutte & Koerting Co. (B-2) 
Shell Oi Co. (B-6) 
Stauffer Chemical Co. (G-1) 
Struthers Wells Corp. (C-7) 


Tennessee Corp. (G-5) 
Thermo Electric Co., Inc. (F-8) 
Tickle Engineering Works (K-3) 
Tretolite (5-8) 
t 
U. S. Steel Corp. (D-8) 
Universal Oil Products Co. (E-4) 
Universal Oil Products Co., 
Products Dept. (F-3) 
Vogt Machine Co., Henry (D-2) 
Ww 
Western Supply Co. (B-8) 26 
Wolverine Tube, 
Div. Calumet & Hecla, Inc. (J-1) 135-136 
Yarnall-Waring Co. (C-8) 


Zallea Brothers (G-4) 


CLASSIFIED ADVERTISING 
J. Eberle, Business Maer. 
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A) Are You Up-to-Date on 
What’s New? 


get the latest details on the newest in 


© Equipment and materials 
© Services 
© Helpful literature 


Read the reviews in the What's New section on the 
following pages, pick out the items that interest you, 
then circle the corresponding number in Area “‘A"’ 
on the Reader Service Card. 


By More on Advertised 
Products 


do you want to know more about products or 
services advertised in this issue of PETROLEUM Pro- 
CESSING, or get copies of the literature offered in the 
Refer to the Advertisers’ Index on the pre- 
ceding page for key numbers to circle in Area “B”’ 
on the Reader Service Card. 


ads 4 


© Special Reprints Available 


. do you need reprints of PETROLEUM PROCESSING 


special reports, articles or Data Sheets? If so, sec 
the other side of this sheet for order numbers and 
prices, then use Area ‘**C’’ on the Reader Service 


Card to order them. We'll bill you later 


©) Are You a ‘Pass-on’” 
Reader? 


your own personal copy of PETROLEUM PrRoc- 
Just check 
Reader Service 
tart getting 


get 
ESSING promptly every month at low rat 
Area ‘‘D’’ on the 
send your bill later, 


your choice in 
Card—we |! 


your Copies 


after you 


READER SERVICE CARD 
WHAT'S NEW ITEMS Circle proper number 


4) 42 43 44 45M 
6) 62 63 64 65 


A2 82 (2 D2 F2 
a4 04 OFA 
AS 65 (S DS ES FS 
AG 86 (6 DO Fé 


REPRINTS 
1 84 R7 RI 
Q2 OS Ril 
NEW OR 
ew |) 
Renewal | | 


For lesue of August. 1956 (Coed until November 15, 1950) 
Name (please print) — 
Position 
Company 
Business Address 
City Zone State 

3 

= > 
2234 

4 

$2 


8) 82 83 84 85 & 


ADVERTISED 


@ 


PRODUCTS on facing page 


See index 


G2 M2 #32 02 12 m2 P2 S2 12 U2 VW? 


G5 MS JS HS MS MS «OS PS OS SS 


— 
AVAILABLE See listing on next page 
Rid R24 R27 RIO RID RIE RIP RAD 
4 
RENEWAL SUBSCRIPTION 


1 year—$2.00 


2 years—$3.00 | | 3 years—$4.00 | | 


| 
L 


otes 


ted St 


n the Ur 


ec 


4c-POSTAGE WILL BE PAID BY 
330 WEST 42nd STREET 
NEW YORK 36, N.Y. 


Postoge Necessary 


No 


BUSINESS REPLY CARD 


PETROLEUM PROCESSING 


@® More detoils on What's New 


You can use these handy 
Cards 
3 Zz 


© Reprints of Editoriol Articles 
New or Renewal Subscriptions 


PETROLEUM PROCESSING 
Reprints 


Use Reader Service Card Area “C” to order wanted 
items. We'll fill the order and send you a bill. 


NEW YORK 36, N.Y. 


f Mailed in the United Stotes 


330 WEST 42nd STREET 


@ How Computers Can Help You—in tower cost, dis- 
tillation, absorber and gasoline plant problems. Valu- 
able training and information booklet. 12 pages——-$0.25 


Circle R23 


4c-POSTAGE WILL BE PAID BY 


No Postoge Necessary 


BUSINESS REPLY CARD 


PETROLEUM PROCESSING 


e@ Controlling Evaporation Losses——Special Report on 
causes and elimination. 24 pages—$0.75: Circle R20 


@ Optimum Bubble-Cap Tray Design——for process de- 
sign of bubble-cap trays. 56 pages—-$1.50: Circle R15 


@ Chemical Treating of Petroleum Fuels—to remove 
and/or convert impurities. 24 pages—-$0.75: Circle R12 


READER SERVICE CARD @ The Heat Exchanger—-Specia!l Report on design, costs 
——— - and types. 32 pages—-$1.00: Circle R8 
a) WHAT’ Ss NEW ITEMS Circle proper number 


i? Vaporization Equilibrium Constant and Activity Co- 
@ efficient Charts. 48 pages——$1.50: Circle R1 
HH w @ Catalytic Reforming Survey-—Special Report on in- 
8) 63 64 8S 86 88 89 90 91 92 «93 94 95 96 97 98 99 100 stallations and processes. 48 pages—-$0.75: Circle R3 
© avvertiseo PRODUCTS seo index two pages back @ Clip*n*File Sheets—-$0.20 each, any 6 for $1.00. 
A? 82 (2 02 £2 G2 W2 32 M2 P2 Q2 S2 V2 gineering Data Sheets (EDS’s) are 2 pages on special 
83 (3 03 £3 G3 MS S39 13 V3 heavy paper for repeated handling and reference 
AS 85 (5S DS ES FS GS WS JS MS LS MS NS OS PS QS SS TS US VS PDS No. |, Ethylene Oxide Circle R4 
Ab D6 FO Gh HO MO NG 06 US VO PDS No. 2, Butadiene* Butenes Circle R5 
www PDS No. 3, L’Azote Ammonia Circle R6 
As 68 (8 D8 G8 08 PO O8 us ve PDS No. 4, Ethylene-Kellogg Circle RY 
: ny PDS No. 6, Urea Synthesis—Chemico Circle R16 
Qrerrints AVAILABLE see tisting PDS No. 7, Ethylene*Propylene-Stone & Webster 
RY RIO RID R16 RID R22 RIB RBA RIT RAO RAD RAG Circle R18 
RO RI) RIT R20 R29 R26 RBS RIB RA) RAT PDS No. 8, Thermofor Continuous Percolation 


PDS No. 9, Process Reference List—1947 Circle R24 
© NEw OR RENEWAL SUBSCRIPTION 
New |] 1 year—$2.00 [7] EDS No. |, Pressure Fundamentals Circle R7 
Renewal |] 2 years—$3.00 | | 3 years—$4.00 [ ] EDS No. 2, Temperature Fundamentals ircle R11 
EDS No. 3, Fluid Flow Fundamentals ircle R13 


3 
Petroleum Processing EDS No 4 Flow Restrictions in Pipe ircle R14 


( 
( 
( 
EDS No. 5, Tank Capacities Circle R17 
( 
( 


For Issue of August. 1956 (Good until November 15, 1956) LDS No. 6, Heat—and Its Transfer ircle R19 
EDS No. 7, Vapor Pressure ircle R22 
cnn EDS No. 8, Distillation Fundamentals ircle R25 


Nome (please print! 
Position 

Company =~ Prices for quantity orders furnished on request 
Business Address 


City Zone Stote_ 
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| 
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| | | 
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Power-Rotated Jib Crane .. . 


Lifts Load of 15 Tons Through Full Circle 


One man can now 


the hoom oper ites on 
When rotated in a full circle the boom 


covers almost 2000 sa ft of floor 


phase. R. G. Le Tourneau 


Ihe electric rotating mechanism 


Microviscometer 


fraction-of-an-inch .». measures viscosity of asphalt un 


gether from the hoist for operation hy 


The cranes have a lift height of 1. 


is formed by pressing the plates to 
gether. One plate is moved across the 
other while the shear force ts meas 
ured. After subjecting the specimen 
fo aging processes the test is repeated 

Ihe results indicate the life eX per 
tancy of asphalts on ordinary pave 
ments, because the thin layer of as 
phalt tested ts the same as the thin 
film that binds stones together in 
streets and roads 

Ihe instrument was developed at 
Shell Development Co. and ts being 
manufactured by Hallikainen) Instru 
ments, Berkeley, Calif. Further infor 
mation 1s available from Shell Oil Co., 
SSO West 50th St., New York 20 


Circle No.2 on Reply Card 


Hydraulic Fluid 


... made from petroleum oil does not 
burn on contact with flames, heated 
metal surfaces or molten metal. The 
ou is protected trom burning by the 
release of steam from within itsell 

Thi nuffer” type hydraulic fluid 

a spectal formulation of water, pr 
troleum hydraulic of and emulsifying 
agents. It eliminates the possibility of 
ombustion by releasing its water con 
tent as a protective team blanket to 
quench the fire. This snuffing action 
displaces oxygen from the immediate 
irca in most cases, the remainder 
of the hydraulic fluid will not sup 
port its own combustion 

Despite the water in its composi 
tion, the fluid possesses all of the oil 
haracteristi of proper hydrauli 
fluid. It is non-corrosive on ferrous 
and most non-ferrous metals, has a 
film strength for good anti-wear and 
anti-scuff protection, and high shear 
rate viscosities A bright yellow col 
oring in the fluid permits instant re 
ognition of the fluid 

Jrus Fluid 902 can be installed in 


any onventional hydrault svstem 


without modification. It does not affect 
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P ET ROLE U 
HAT 
3 
= 
| 
< 
tons with ft, a clearance of ft, and an 
; this new electric jib crane. Available overall height (above the foundation) 
in Capacities of 6, 7! 10 and 15 of 17 ft. The CGrearmotor that powell 
| 
space Inc., 2399 South MacArthur, Long 
The cranes are designed for either view, Texa 
[ outdoor or indoor work Circle No. 1 on Reply Card 
well as electric hoist and trolley 
which are ivailable ire built to pro 
a controls tor both the yb crane and der controlled condition and per ; 
the hoist are of simple push-button mits accurate predictions of life ex 
design convenient! uspended to pectancy of asphalts 
minute quantity of the asphalt 
on to be tested is placed between 
polished glass plates, and a thin 
PETROLEUM PROCESSING, August, 1956 [| 


What's New 


packing materials, seals, or hoses, Al 
though it has unusual properties as a 
fluid, it 


than 


hydrauln Coss 


third le 


up to 
oils. Shell Oil 
New York 22 


one 
ynthetic 
Oth St 


Co., 50 West 
N. ¥ 
C ire le 


No. 3 on Reply Card 


Scum Remover 


... adjusts to liquid level for efficient 


skimming from primary waste treat 
ment tanks 

Phe Roto-Skim is a slotted pipe that 
operates on the rack and pinion prin 


ciple. A pin 


which, in 


activates the 
the 
tion of the Roto-Skim pipe. It is suited 
tanks the freeboard is in 
excess of feel the 
cost of other complex skimmers ts pro 


Chain Belt Co., Milwaukee | 


handwheel 


turn, control rota 


for where 
three and where 
hibitive 


Wis 
Circle No. 4 on Re ply Card 


AN 


— 


Magnetic Flow Meter 


... for t-in, pipe lines carrying con 
similar to larger 


Although not 


ductive liquids ts 


size recently introduced 


applicable for non-conductive hydro 


carbons 


slurries, acids, and other 


solutions 
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the meter will measure brines, 


conductive 


Ihe unit consists of a nonmagnetic 
flow tube with an insulating liner con 


taining flush-mounted metallic elec- 
trodes and surrounded by an ac elec 
tromagnet. When a conductive liquid 
passes through the tube, an alternating 
voltage is set up between the elec 
trodes. It varies linearly in proportion 
to the rate of flow. Lead wires from 


the electrodes transmit this voltage to 
a Dynalog Recorder, which produces a 
chart record of flow 

The performance of the instrument 
is unaffected by pressure, viscosity 
the conduc 
the flowing liquid. Overall 
1% of full 
throughout the entire scale. The new 
full scale 
gpm or greater. End connec 
150-Ib or 300-Ib plain face 


the Foxboro Co., Foxboro 


density, or changes in 
tivity of 


accuracy in scale 


l-in. meter handles flows 


of 10 
tions are 
flanges 
Mass 
Circk 


No. § on Reply Card 


Foam Insulation 


..» permits insulation of irregular voids 
Ther- 


polyisocyanate 


or in hard-to-get-to places 


mosetting, self-curing 
foams can be purchased in the con 
tainer and applied in place 
Designated as Scotchtoam, Type A 
and Type 1, the two polyisocyanate 
foams consist of a two-part liquid tor- 
When mixed with a catalysts 


they be 


mulation 


under proper conditions, can 
foamed in place to produce a rigid 
material that will not break, 
It may also be applied 


Volume ex 


cellular 
settle, or sag 
by pouring or spraying 
pansion is 20 to | 
Iype | is supplied in formulations 
to produce resilient foams of 2 Ib/cu 
to 20 Ib/cu ft of 


tem 


ft density, or up 


rigid foams. Maximum surface 


PETROLEUM 


212°F for 
continuous for limited 
Type A is supplied in formula- 
with a 4 Ib/cu ft density and 
have a tensile strength of 20 psi, a 
flexural strength of 4 psi 


peratures recommended are 
use or 250°F 
use 


trons 


and a dry 
compressive strength of 14 psi 
Chemical reactions during foaming 


produce heat and carbon dioxide, 
which in turn cause expansion and 
curing of the foam. The foam ad- 
heres to most metals, glass and cer- 
amics. It is insoluble in water and 
most petroleum products. Chemical 


Minne- 
sota Mining and Mfg. Co., 411 Pi- 
quette Ave., Detroit 2, Mich 

Circle No. 6 on Reply Card 


resistance ts considered good 


Potentiometer 


... transmits a pneumatic 
signal proportional to the 
which is measured electrically 


3-15 psi 
quantity 


Ihe transmitter is available in either 
bridge circuits, and 


variable which can 


potentiometer 


will measure any 
be translated into an electrical quan- 
tity 
a“ pneumatic signal for metering, or 
automatic controller. Standard 
tronic and pneumatic components are 
used in the instrument, which is avail- 
able either “blind” or with an indi- 
cating scale. The Bristol Co., Water- 


bury 20, Conn 


The signal is then converted into 


elec- 


Circle No. 7 on Reply Card 


Bending Machine 


... handles both ends of pipe, tube 
time. It 
manually of 


strip, of shape at the same 


can be operated either 


automatically for production work. 


PROCESSING, August, 1956 


| 
A 


What's New 


Ihe machine consists of two similar 


units, each with a motor and relay 


bases are ad- 


control. The mounting 


justable manually or by means of a 


lead-screw driven by a motor. One 
unit bends clockwise and the other 
counterclockwise, although they may 


be arranged to bend together for off- 
bend 90 
while the other bends 45° or any cur 
vature up to 180. Pedrick Tool and 
Machine Co., 3642 N. Lawrence St.. 
Philadelphia 40, Pa 

Circle No. 8 on Reply Card 


sets. One of the units may 


Oil Resistant Material 


available for hydraulic systems, 
O-rings 
and 


bellows, molded diaphragms 
valve where oil 


seals 


resistance 


is required 


Called “Disogrin,” the new material 
is a synthetic elastomer 


polyester 


made from a 


and a 


diisocyanate. It has 
properties which surpass some of the 
synthetic rubbers. It is flame-retardant 
and has good resistance to oils with 
less than 90% aromatics; it has high 


and does not become 


o7one resistance 


brittle at low temperatures. High tem 
perature applications are satisfactory 


except in the 


presence of steam and 


hot water above 200°] 


Belonging to the 


same chemical 


Vulkollan,” an 


Europe for 


family as 


elastomer 


used in 


many years by 
Leverkusen, the 


Bayer 


material 1s 


new 
Hydraulics, Inc. Initial ap 
plication will be in the production of 
accumulator 


being produced by a subsidiary 


ot Greer 


bladders and other parts 


of hydraulic systems 


requiring good 


sealing and abrasion resistance prop 


erties. Greer Industries, Inc., NY 
International Airport, Jamaica 40 


c ire le No y on Reply ( ard 
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Tailor-Made Automatic, . . 


Chromotograph Measures Refinery Gases 


On trial at Esso Standard Oil Co.'s — special detector. The 
refinery Linden N mall bed of activated 
is a tailor-made chromotograph that heats up when the 


consists of a 
Bayway which 
flow 


he ating et 


irbon 
sample 
through it. Measuring the 
ing upgraded in a processing unit. A fect and transmitting 
model 


analyzes the proportion of gases be 


electri 


second is being prepared for to a remote recorder permits graphi 


service on another processing unit re inalysis of the refinery gases. The 


quiring Continuous gas analysis 
A steady flow of dry air propel: ures the 
samples of the gas through 20-ft col 


chromotograph automatically 


meas 
mount of cach component 


in the 


proce tream every half hour 
ums packed with activated alumina Ihis new unit is the invention of 
Emerging from the columns one after physicist Chark W. Skarstrom of 


another, the components (mainly pro ksso Research and Engineering Co., 


pane and propylene) move through a 15 West Sist St. New York 19, N. ¥ 
Circl No. 10 on Repl Card 
age tank vith 43 in. standard pips 
flanges 


Listed by Underwriters’ I 
for Cla | Group D 


iboratory 


onditions, the 


motor ha i tator ompletely caled 
in an cpoxr in espe tally formulated 
for use in gasoline and other solvent 

CGiasoline flows between the tator and 
the outer aluminum shell for maxi 
mum cooling of the motor. A small 


mount of gasoline passe within the 
- motor itsell providing lubrication and 
Submersible Pump Motor iddition il ooling 


operates in gasoline and can be Ihe motor was designed to over 


installed within existing gasoline stor ome the often 


vapor-lock 


problem 
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What's New 


associated with positive displacement 
suction pumping systems 
transter of volatile fuels in 
warm climates or at high elevations. 
No adaptors are needed to mount the 
motor to the supply pipe and condu't 
Ihe housing fits the radially 
split impeller housing found on most 
centrifugal pumps. A 
hox 


especially 
in the 


motor 
remote control 
overload, 
and control circuits as a compact and 
removable assembly. The 
rated at 3450 rpm, 60 cycles 
and 230 volts. Leland Electric Co., 
1501 Webster St., Dayton |, Ohio 

Circle No. I on Reply Card 


includes the starting 


motor is 


hp 


Electronic Weighing 
... for inventory control of hazardous 
liquids, tank truck loading, and other 
applications up to 10,000 Ib 

Ihe key 


unit is an electronic celi 


that measures the deflection of a steel 


bending member within the cell. A 
magnetic air gap transducer changes 
the deflection into an electric signal 


comparable to the load applied 

Ihe small, having a_ total 
height of 1.6 in. for the 10,000-Ib 
resistant 


cell is 


capacity unit. It highly 


to overload and has withstood 12 


times the rated capacity without dam 


The 


system of electronic cell weighing can 


age or aflecting the calibration 
be operated from automobile batteries 
or other portable power sources of 6 
or 12 volts de 

The load ts applied to two knife 
edges on the top and bottom of the 
sensing unit. For the portable systems 
this is done by a rocker plate housing 
Control Cells Div., Ball 
Brothers Co., Inc., Muncie, Ind 


Circle No. 12 on Reply Card 


assembly 


Measures Hot Gases 
from 0° to 2900°R 
temperatures and conditions are chang- 
tube 


where gas 
ing rapidly, as in water boiler 


furnaces and regenerators 


The Land suction pyrometer forces 


150 


hot gases at high velocity ther- 


past 


temperature-sensing 


mocouple ele- 
transfer 


from the gas. Concentric shields pro 


ments to increase the heat 
tect the temperature-sensing elements 
from disturbing 
A water-cooled 


protects the 


influences 
jacket 
which 


external 
stainless-steel 
sensing elements 
are Offered in platinum or platinum 
Fielden Instrument Div., 
Robertshaw-Fulton Controls Co., 2920 
N. Fourth St Philadelphia 33, Pa 
Circle No. 13 on Reply Card 


rhodium 


Oxygen Scavenger 


...and corrosion inhibitor for 
35% 


boiler 
feedwater 1s a solution of hy 
drazine in wate 
and no fire point 


For several 


It has no flash point 


hydrazine has 
found limited application in_ boiler 
feedwater treatment 
handling 
new, non-flammable 
zine, called “Scav-Ox,’ 
for large and small installation 
Hydrazine not only removes oxygen 
from the water by 
nitrogen and water 


years 


because of nec- 
But a 
hydra- 
permits its use 


essary precautions 


form of 


reacting to form 
but also does not 
contribute to the dissolved solid in the 
feedwater as do some other scavenging 
Hydrazine 1s 

heat 
oxide 


agents also claimed to 


improve transfer by reducing 


ferric scale in boilers to 
netic iron 

In the and non-flammable 
form of “Scav-Ox,” hydrazine can be 
added to a boilet 
outlet of the 
take of the feedwater storage 
tank. For low pressure heating boil 


ers it may be dropped into the boiler 


mag- 
oxide 


stable 


system between the 
de-aerator and the in- 


boiler 


Handling precautions are the same as 
with any alkali. Olin Mathie- 
son Chemical Corp., 460 Park Ave., 
New York 22, N. Y. 

Circle No. §2 on Reply Card 


strong 


Mixer 


... also functions as an_ electrically 
operated valve in the mixing and ex- 


trusion of asphaltic compounds. Op- 
erating at 600 rpm and extruding 
through a %4 in. orifice, the Masti 
grator not only mixes heavy, bitu 


mastic compounds but also stops the 


eliminates the need for an air-operated 


flow of material when turned off 


slide valve 

A special feature of the mixer ts 
the use of an interrupted screw for 
mixing and developing forward pres 
which heavy material 


sure Carries 


through any selected extension head 
Ihe manufacturer of 
work 
on any problem of heavy mixing in 
which the Mastigrator used 
Rietz Manufacturing Co., Santa Rosa, 
Calit 


Circle No 


or orifice plate 


fers to do preliminary lab test 


can be 


14 on Reply Card 


Cleaning Tool 
... for condenser tubes shoots clean- 


ing slugs, using either air or water 


pressure 

The gun-tool weighs Ib and 
permits long periods of operation, with 
pressures ranging from 50 to 200 psi 
cleaning slugs to fit 


Three ty pes of 


all standard tubes can be 


Spool-type 


furnished 


slugs, for normal slime 
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What's New 


removal, have a cup at the forward alarms. The unit is also constructed 

end which expands to wipe the insick with a fail-safe feature which always 

ot the tube clean For removing alerts alarm should circuit fai 

heavier slime deposits bullet-shaped Although used most often for flow 

slugs are used. Scraper-type sluges cut applications, the new vibration proof 

away scale or mineral deposits as switch can be used for alarms in 

they are driven through the tubes measuring any variable capable of 

Both the bullet and scraper type slugs positioning an extension rod, includ 

have “jet-action” holes in the sick ing liquid level, temperature or pres — ; 
walls, which admit air or water tor sure. Fischer & Porter Co., 553 Jack HOT FORGED from solid, 
we re sonville Road. Hathoro. Pa rectangular steel bars, de- 
signed and produced for 
dependable, long-life service 
under the severest piping 
conditions! 


flushing away de posits as they 
moved. Crane Packing Co., Dept Circle No. 16 on Reply Card 
PPN, 6400 Oakton St.. Morton Grove 
Il 

ircle No. 1§ on Reply Card 


A TYPE FOR EVERY 
FOR ALL PRESSURES ! 
FOR ALL TEMPER 


Standard & Double 
Extra Heavy 


UNIONS 


Available with 
screwed or socket 
weld ends. 4000 
Ib. sizes Vy" to 4”; 
6000-lb. sizes Ye" 


Thickness Gage x 


.+. permits non-destructive testing fo: 


nonmagnetic coatings on vessels oF ORIFICE 


steel members. Paint, plating, plastic 


or other nonmagnetic coatings can be UNIONS 


measured when on tron or stec! With screwed or 
) 
A double dial scale covers thick socket weld ends 


nesses trom O to 7 mils or trom | to $000-Ib, and GO00 


60 mils. The thickness gage is entirely Ib. service a 
i] 


portable (weight is only I! oz) and 


requires no cxle rnal powel Magnets 


flux is furnished by an alnico & FEMALE 


nent magnet. Accuracy provides re 


ings of to it) with UNIONS 


SO of the calibration point. A cali 


With steel-to-steel, 
bronze-to-steel, stain 
any desired point on the scak Mack less steel-to-steel of 


by General Electric, it is distributed orihice seats. 
by Gardner Laboratory, Inc., PO (seri onty 
Box 5728, Bethesda, Md 

Circle No. 17 on Reply Card 


bration adjuster permits calibration at 


(FULL STAINLESS & 
Free Trade Literature FULL ALLOY 4 


STEEL UNIONS § 


scre wed or 
. . ocket weld ends 
tacts, replaces the mercury switch and offers information on how to use 5000-lb. and #000-Ib 
inductance coil often used for flow them Catalog LMC-] giv dimen — ~~. j 
alarm application onal d 


drawings, physic: cription 
Unlike the mercury switch, the elec and complete electrical specifications 


trical switch is insensitive to vibra for these tiny te mperature ensitive WRITE FOR CATALOG 56 


tions and will not give false alarms semi-conductors. Behaving just the o ag Py a Sa 
ne of Perfect Seal Products 
[he elimination of tronic com posite from metals, thermistors h 


ponents from this ty pe ilarm also high negative tempecral ( flici ’ CATAWISSA VALVE & 
lowers the price and requires less of resistar ‘ | mT ul FITTINGS COMPANY 
maintenance than induction coil ase 150 MILL ST. CATAWISSA, PA. 
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LOOKING 
FO fe These small semi-conductors of ce other matter from steam systems. In- 


ramic material can be used for tem stallation details and other specifica 


perature measurement and compensa tions are included. The V. D. Ander 
tion, liquid level control, power son Co., 1935 West 96th St, Cleve- 
measurement, switching and many land 2, Ohio 
other control uses. Fenwal Electronics, Circle No. 22 on Reply Card 
Inc., Framingham, Mass 

Circle No. 18 on Reply Card 


PVC Pipe and Fittings 
Wet Dust Collector are covered by Engineering Mem- 


orandum No. 13. (Included are details 


uses the venturi tube principle on corrosion resistance, general prop 


, 
Bulletin No, 920 contains information — erties. fabricating characteristics and 


on the Ventrijyet, which breaks water 


economics of the plastic material 
into fine particles and mixes them peter A. Frasse & Co.. Inc.. 17 Grand 


with dust-laden air without mechanical s; New York 13. N.Y 
means. The entrapped dust particles Circle No. 23 on Reply Card 
settle to the bottom of a tank for auto 
matic mechanical removal. Pangborn 
Corp., Hagerstown, Md. Transfer Switches 
Circle No. 19 on Reply Card 


for automatic operation: 1|6-page 
brochure, Factors to Consider in the 


Algae Control 


Selection of Automatic Transfer 


Switches, is designed to simplify spect- 
fication of this equipment. The ten 
features required for adequate design 
of transfer switches are listed and dis 


in cooling systems: Bulletin 
28X 8434 describes an algaecide which 
is a4 complex organic rosin base liquid 


. It may be diluted to ar onvenie 
convenient cussed, with information presented on 
concentration or eecdin SUrpose, 
10% why these features are essential. Auto 
with to solutions 0 é 
RESISTANT normally matic Switch Co., 391 Lakeside Ave., 
used. Point of application is critical 
» more-—-specity CLEVELAND Wire Screens since this new algaecide, No. 120 Se Orange, NJ. 
for next installation Circle No. 24 on Reply Card 
ries, forms a precipitate when added 
Available in all corrosion-resistant metals and to water containing appreciable quan 


alloys, such as tities of sulfates, phosphates or chro Splicing Kit 


Stainitess Steel mates, However, the precipitate itself 
Monel 
pe ? tp also possesses algaecidal properties for cathodic protection ground bed 


Allis-Chalmers Manufacturing Co., splicing: Bulletin E-MFK (26/) de 
Copper Alloys 836 S. 70th St., Milwaukee, Wis scribes a kit that consists of a self- 


CLEVELAND Wire Circle No. 20 on Reply Card venting split mold of plastic, and a 


Screens are de- 

lif bett single, two-compartment plastic bag 
signed for longer life and better 

pt Acetophenone holding liquid resin and hardener. By 

breaking an inner seal in the bag, the 


Woven to individual spec eestions for mer technical information Bulletin two liquids are mixed, ready for pour 
purpose mn any size. aimension such as » 
} is j F-6970 lists properties, specifications, "8 into the mold which has been fitted 
Vibrating Screen rections Filter Segments, d the lice Afte the » 
Strainer Elements, Centrifuges constant-boiling mixtures, and solu- ®foun ec spice Alter the resin 
bilities of this aromatic ketone used as {thermosetting plastic) has cured, the 
a solvent. Typtical reactions are also resulting moisture-proof casting can 
given. Acetephenone reacts to form >¢ buried with the wire splice. Min 


we CUSTOM BUILD 
Filter Segments & Strainer Elements to your 


individual ds in all commercial metals 


and alloys compounds used as resins, corrosion Mesota Mining and Manufacturing Co., 

inhibitors and in making synthetic W00 Faugier St., St. Paul 6, Minn 

rubber. It its also an intermediate in Circle No, 25 on Reply Card 


STRAINERS AND FILTERS making styrene. Carbide and Carbon 


| Chemicals, 30 East 42nd St., New 
CUSTOM.BULLT York 17. N.Y Strip Recorder 


Bull end odep ; 
ircle N , 

ted 10 individval needs cle No. 21 on Reply Card for low-level direct current elec 

Ava all commer 
cial metals ond elleys trical measurements: Bulletin MG/0 
Purifiers describes the principle of operation 
design features and operating per- 
mist extractors, scrubbers, steam formance of the American-Microsen 
and float traps: Bulletin 800 contains Series 130 millivoltmeter—microam- 
a L eWe Lé D) technical information on various types meter. This instrument is an accurate 

of equipment used to prevent mist strip (or card) recorder which com 

WIRE CLOTH & MFG. Co. -ct-defle 
carry-over from process vessels, re- bines the simplicity of a direct-deflec 
3573 E. 79th St. cover product entrainment from vapor tion movement with a solenoid-oper- 
lines, and eliminate condensate and ated pen drive system with position 


Easy to order—send us your requirements. 


Write for Bulletin 
6,7, and 8 
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What's New a 
feedlock from pen to input. It is for Coed 
voltage ranges trom 0-20 millivolts up 


to 0-100 volts de, current ranges from 

0-200 microamperes to 0-100 > milli to Machine Pi e Thr di 

amperes dc, and input sensitivity of te cg ing 

6700 ohms/ volt. Manning, Maxwell > : 

& Moore, Inc., Stratford, Conn 
Circle No. 26 on Reply Card 


Nickel Tubing 


is featured in a handbook on nickel 
and nickel alloys that ts designed for 


use by engineers or purchasing agents 


20-page Catalog /2 discusses the prop 


erties of these materials as a class, and 


tabulates for ready reference the spe 


cific mechanical properties and chem 


ical compositions of 13 analyses of 


nickel and nickel alloy tubing. A six 


page section describes characteristics 


of each analysis and illustrates applica 


tions with line drawings and pictures 


Superior Tube Co., 1767 German 


town, Ave., Norristown, Pa 


Circle No. 27 on Reply Card 


Heavy Duty Valve 


with a center orifice permits low 


pressure drop in the valve: Bulletin 65 


contains performance curves that illus 


trate how round hole closing gives 


different control than conventional 


pinch valves used in slurry systems or 
liquid throttling. Equipment Engineers 
Inc., 41 Sutter St., San Francisco 4 
Calit 


Cle No. 28 on Reply Car Jam-Proof 65R 


Horizontal Separator saves you time, work and mistakes 


for liquid and gas separation trom 


4 é 8: Catalos 10-10) 
high pressure stream il Ready for work fast. you set GOI to pipe or con- 


describes the dc separator which fea 


tures dual separation chambers in a duit size in 10 seconds . . . self-contained 1’, 1'; * 
single barrel. plus a specially designed 1%",2- high speed steel dies. Self centering work- 
mist extractor of knitted mesh wire holder sets to size instantly. 

An inlet deflector produces maximum : 

initial separation for liquid from gas No mistakes — automatic kick-out prevents jam- 
Working pressures are from 500 to ming when standard thread is cut. Workholder 


7500 psi and the horizontal separator 


setting is mistake-proof, 


is adaptable to cold weather operation 

Black, Sivalls & Bryson, Inc., 7500 Beautiful threads — perfectly threaded factory test 

East 12th St., Kansas City 26, Mo 
No 29 on Reply ( ard 


sample in your new 65R proves it! 


Transometer You can't beat 


65R 

combines a positive-displacement for speed, 
flow meter with a pneumatic signal easy work and 
transmitter: Bulletin 30/ explains the long service. 
operation of the meter which meas Buy it at your 

w | ISto é 
ures flow by means of pistons and Supply House! 
cylinders. The transometer will not 
permit fluids to pass through its meter The Ridge Tool Company, Elyria, Ohio, U. S. A. 
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Now you get 


Double-action cleaning 
Double-trouble jobs 


with 
OAKITE 


COMPOUND No. 85 
% Those tough soils built up on refinery 
= equipment are doubly tough to clean — a 
# solvent is needed for removing carbon 
deposits, and then an acidic cleaner for 
iron oxides and sulphides. 
; Now, with new Oakite Compound No. 85, 
you can do both jobs at the same time — 
| remove carbon and iron oxides and sul- 
4 phides in a single cleaning operation on 


absorbers, debutanizers, de-ethanizers, 


feed stock pre-heaters, heat exchangers, 
stabilizers. And O.C. 85 has these extra 


advantages: 


© Fast soil penetration 


@ Does not attack steel 


Long-lasting solution 


® Rinses freely 


Safer than raw acids 


Ask your local Oakite Technical Service 


Representative to show you how Oakite 


Compound No, 85 can save you consider- 


able off-stream time. Or write for Bulletin 
F3751 to Oakite Products, Inc., 50D 
Rector Street, New York 6, N. Y. 


LER 
Export Division Cable Address, Oakite Co 


Technical Service Representatives in 
Principal Cities of U. and Coneda 
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What's New 


ing system without registering. The 


single transmitter operates from the 


metering system and converts the me 
chanical rotary action of the flow 
meter to a pneumatic signal which is 
a square root function of the flow 
Askania Regulator Co., 240 E. On 
tario St., Chicago 11, III 

Circle No. 30 on Reply Card 


Titanium 


and its use in combatting corro- 
sion: A new bulletin, Design Away 
Corrosion with Titanium, contains 
currently available data on the corro- 
sion resistance of titanium. Applica- 
tions of this new metal tor overcom- 
ing corrosion are suggested. The 
booklet contains a table of ratings of 
titanium when exposed to many com- 
mon corrosive agents. Mallory-Sharon 
litanium Corp., Niles, Ohio 

Circle No. 31 on Reply Card 


Plastic Pipe 


and fittings of unplasticized poly- 
vinyl chloride. Bulletin 7.D.119 de 
scribes two types of PVC piping. One 
is 4 normal impact grade; the other, 
a high impact grade. Specific ad 
vantages of each are described with a 
full range of corrosion resistance 
Tables give physical properties, dimen- 
sions and weights, maximum working 
pressures, burst pressures, and thermal 
expansion and contraction. Also in- 
cluded are installation instructions 
Carpenter Steel Co., Alloy Tube Divi 
sion, Union, NJ 

Circle No, 32 on Reply Card 


Ball Valves 


both manual and automatic are 
described in new catalog. The design 
theory and operating principle of this 
type valve, based on Bernoulli's ven- 
turi theorem, are explained in detail. 
Catalog also explains design features 
and performance and gives engineer 
ing data for ball valves. P-K_ Indus- 
tries, Inc., 27 Porete Ave., North 
Arlington, NJ 

Circle No. 33 on Reply Card 


Radiometry 


the technique for remote tem- 
perature measurement, is explained 
fully in Techniques, Spring 1956. This 
is one of the few assemblages of in- 
formation relating to this new art. The 
principles, practices and instrumenta- 
tion for measuring temperature ac- 
curately by the radiation emitted from 
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OAKITE. 


Kontol effectively protects a wide variety of refinery equipment. In a 
Y | jul} 


typical depropanizer application in an eastern refinery, Kontol’s detergent 
action permitted the running time to be « bled. After eight months of 
ion in overhead } ise is not measurable, 
1d tower tray corre 


ar benefit your refinery. Your Konto] s« 


show you how an 


KONTOL CORROSION PREVENTIVES ARE EFFECTIVE IN 


Crude Stills Depropanizers * Debutanizers * Depentanizers * Absorbers * Stabilizers 
Platformers ore s * Vacuum Towers * Alkylation Plants * Coking Systems * Dewasing 
Gas Recovery Systerns * Cat Cracker Fractionators 


Alkanolamine Sweeteners Desulfuritation Systems 


TRETOLITE COMPAN Y 


Al i OF PF 4 


369 Marshall Avenue, Saint Louis, Missouri « 5515 Telegraph Road, Los Angeles 22, Calif. 


7 
hy 
re 


ed 


Study the issues and the candidates— 
and then decide where you stand 


You wouldn’t buy a new car without at least cul news and editorial paye. 
driving it around the block. Talk things out with your neighbors over the 

You wouldn't buy a new house without back fence and at the filling station on the cor- 
checking up on the neighborhood, the schools, ner. Take part in the discussion yroup at your 
and any back taxes. church, club, lodve, or school, 

So vote but don’t vote in the dark in this Think about the issues and the candidates 
exciting election year and then make up your own mind. Remember, 
Listen to what candidates are saying on TV nobody is in that voting booth but you and your 
and radio, conscience. Step behind that curtain with pride 

Read your newspapers —especially the politi- on election day. Then vote as a free American. 


-------- WOTER’S CHECKLIST---------, 


r 


1. Be sure you're regis- 3. Mark up a sample bal- 
tered. lot in advance. (They are 


blished in the papers 
2. Study the issues and papers.) 


candidates. Go to rallies 4. Join your neighbors at 
Ask questions. Read the — the polls on Election Day 
papel Listen to speeche , November 6th. 


You can’t vote if you're not regis- 
tered. You lock yourself out of the 
polls, unless you're a registere 
voter. And you ond on'y you ca 
get your name in the Reg strati 
Book. When they call the rol 


election day, will you be there? D 


4 
n 
an 


you know anyone who won't? 
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What's New 


SYSTEMS SPEED PROCESSING 
TO CUT PRODUCT COST 


a body are explained. How to use a 
radiometer, which is an optical instru- 
ment that collects radiation from a 
narrow field of view and converts the 


received energy into a measurable ) METERS FILTERS 


electrical signal, is fully explained 


Metering and fil- 
tering of liquids 
from bulk re- 
ceipts through 
delivery assure 
quantity and 
quality control. 


Barnes Engineering Co., 30 Commerce 
Road, Stamford, Conn 
Circle No. 34 on Reply Card 


Chemlon Products 


made from Du Pont Teflon are 
described in Bulletin No. 7-110. Pre 
sented in 12 pages is valuable in 


BLENDERS DEHYDRATORS 


formation for design use of this un 
usual material. Included in the text 


are data on properties, complete spe Closed system pro- 
portioning and blend 
ing of liquid stocks 
plus continuous dewa 
tering where needed, 
deliver a better end 


product at lower cost. 


cifications table, and descriptions of 


fabricated products. Operational and 


service data are also presented, Crane 
Packing Co., Dept. PPN, 6400 Oak 
ton St., Morton Grove, Ill 

Circle No. 35 on Reply Card 


Refining Processes wor Carerege d All equipment available on lease 
their history and purpose: a 24 ri? 
page booklet, How Men of Science NATIONWIDE SALES REGIONAL ° ICES: ee" . ie 
Help You Sell, is a non-technical de AND SERVICE LOS ANGELES + WNEW YORK 


scription of major refining processes 
It begins with a simple explanation of . 4 


octane number, how it is determined 


BOWSER, INC., 1329 E. Creighton, Fort Wayne, Ind. 


and its relationship to modern high 
compression engines. The differences 
among simple distillation, thermal 
cracking, fluid catalytic cracking, and 
platinum-catalysts and recycle reform 
ing processes are summarized The 
booklet is written for those who sell ir 
petroleum products. Public Relations 
Dept., Universal Oil Products Co., 30 
Algonquin Road, Des Plaines, Ill 
Circle No. 36 on Reply Card 


Refractometer PURIFICATION CONDITIONING RECLAMATION 


for monitoring and controlling Call the nearest DROKE representative. He has the 
process streams. This brochure de COMPLETE LINE of equipment and processes for 
scribes the new Barnes Differential 
handling your water treatment problems. 


WATER TREATMENT 


Refractometer and discusses theory 
and principles of refractometry. Sev 
eral applications of continuous re Make your plant more efficient and profitable. 


fractive index measurements are given 


as well as complete specifications of 


three models available from this man 


ufacturer. Barnes Engineering Co DROKE & ASSOCIATES 
Stamtord, Conn wwe 
Circle No. 37 on Reply Card : TULSA FORT WORTH HOUSTON 
Pipe Stresses 


are tabulated in Technical Data 
Card 154A; designed for engineers 
considering tubing at elevated tem 
peratures and pressures, the technical 
folder gives the maximum allowable 
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ARE YOUR FILES 
UP TO DATE? 


Send for these reprints of articles which have ap- 
peared in PETROLEUM PROCESSING. 


Just circle the proper number on Area “C” of the 
Reader Service Card, pages 145-146. We will send 


the reprints right away, and send you a bill. 


@ Controlling Evaporization Losses—Special Report on causes 
and elimination. 24 pages—$0.75: Circle R20 

© How Computers Can Help You—in tower cost, distillation, 
absorber and gasoline plant problems. Valuable training and 
information booklet. 12 pages—$0.25: Circle R23 

@ Chemical Treating of Petroleum Fuels——to remove and/or con- 
vert impurities. 24 pages—$0.75: Circle R12 

@ Optimum Bubble-Cap Tray Design—for process design of 
bubble-cap trays. 56 pages—$1.50: Circle R15 

@ The Heat Exchanger——covering process and mechanical design, 
cost estimating factors, types of construction, etc. appearing in this 
issue. 32 pages—-$1.00: Circle R8 

@ Vaporization Equilibrium Constant and Activity Coefficient 
Charts——for conditions up to system critical point. 48 pages 
$1.50: Circle R1 

@ Catalytic Reforming Survey —with trends, theory and processes 
for catalytic reforming and aromatics recovery. 48 pages—$0.75: 
Circle R3 

@ Clip-n*File Sheets. $0.20 each, or any 6 for $1.00. Process 
Data Sheets (PDS's) are 3-page fold-outs with flow diagram, 
process description, conditions and economics. Engineering Data 
Sheets (EDS’s) are two pages on special heavy paper to allow re- 
peated handling and use. 


PDS No. |, Ethylene Oxide Circle R4 

PDS No. 2, Butadiene + Butanes Circle R5 

PDS No. 3, L’Azote Ammonia Circle R6 

PDS No. 4, Ethylene—Kellogg Circle RY 

PDS No. 5, Fluid Coking Circle R10 

PDS No. 6, Urea Syathesis—Chemico Circle R16 

PDS No. 7, Ethylene-Propylene—Stone & Webster Circle R18 
PDS No. 8, Thermofor Continuous Percolation Circle R21 
PDS No. 9, Process Reference List—1947 Circle R24 
EDS No. |, Pressure Fundamentals Circle R7 

EDS No. 2, Temperature Fundamentals Circle R11 

LDS No. 3, Fluid Flow Fundamentals Circle R13 

EDS No. 4, Flow Restrictions in Pipe Circle R14 

EDS No. 5, Tank Capacities Circle R17 

EDS No. 6, Heat—and Its Transfer Circle R19 

EDS No. 7, Vapor Pressure Circle R22 

EDS No Distillation Fundamentals Circle R25 


Prices for quantity orders furnished on request 


What's New 


stress values for ferrous pipe and 


tubing. Included are values at various 
temperatures for a complete range of 
seamless and welded carbon, alloy and 
stainless tubing steels. Formulas to be 
used in connection with the stress 
value in calculating maximum allow- 
able working pressures are also in- 
cluded. Tubular Products Division, 
Babcock & Wilcox Co., 161 E. 42nd 
NYC. 


Circle No. 38 on Reply Card 


Pressure Water Filters 


of either vertical or horizontal de- 
sign: Bulletin WC-107A_ discusses the 
uses of pressure-type filters in indus- 
trial filtration. Details of design, pos 
sible valving and piping arrangements, 
and the accessories available are all 
discussed in this booklet. Pictures of 
typical installations are included 
Graver Water Conditioning Co., 216 
West 14th St., New York I1, N.Y 


Circle No. 39 on Reply Card 


Tanks 


of prestressed concrete for water 
and sewage: Bulletin T-/2 describes 
current trends in the design of storage 
tanks of concrete which have no cir 
cumferential tensile stresses when full 
These tanks are used when the main- 
tenance of metal tanks is a special 
problem and the characteristics of 
concrete are sufficient for the stored 
product. The Preload Co., Inc., 211 
East 37th St.. New York 16, N.Y 


Circle No. 40 on Reply Card 


Safety Cleanout Valve 


. for buried tank installations storing 
volatile or inflammable liquids: Bul- 
letin 4000-15175 contains information 
on the safe removal of water and 
sludge from underground tanks with 
a Liquidepth Safety Cleanout Valve 
It is a combination of three valves, 
each one operating independently, as- 
suring safe cleanout-pumping of haz 
ardous liquids. Liquedepth Indicators, 
Inc., | Star Square, Long Island City 
1, N.Y 

Circle No. 41 on Reply Card 


Cooling Towers 


.from 10 to 400 tons capacity are 
described in 12-page catalog, Bulletin 
202. Construction and design features 
are featured in text and pictures. Se 
lection charts aid in selection of units 
for air conditioning or refrigeration 
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What's New 


ipplications, for any load conditions 

Baltimore Aicoil Co Inc 

Mathews St.. Baltimore 18. Mad 
Circle No, 42 on Reply Card 


Thermocouple Assemblies 


and pressure sealing glands 
page Catalog 1556 |is any types of 
thermocouples and accessories. Bare 
wire teflon-covered butt welded 
quick disconnect adjustable pipe 
clamp and other typ of thermo 
couples are described and classified 
Specifications and design features of 
each type are listed Conax Corp 
7811 Sheridan Drive, Butlalo 21, N.Y 

Circle No. 43 on Reply Card 


Did You Miss These? 


lhe followine item reviewed 


originally in April, have aroused 
considerable interest among read 
er he are repeated briefl A 
or literature / lease use the reeular 


Reply Card in this issue 


Since “way back when,” Monsanto has been 
Non-Metallic Pipe 


helping processors like you with the 


now avatlabl trom another 


well-known steel tubing and pipe man 


chemical problems of petroleum modifiers 


ufacture! Iwo types of polyvinyl 
chloride pipe are available: a normal 
impact yrack vith high chemical 


sistance, and a high impact grade with Modern Example: 


less chemical resistance but greater 


ve ant PVC GONTROLLING THE CORROSIVENESS OF 


No re spectivels Both ty ar 

easily fabricated on standard metal LIGHT PETROLEUM FRACTIONS 
and woodworking equipment. They 

can be formed, sawed, threaded, ma 

chined, hot-gas and solvent welded The problem, of course, was to find an 


The materials weigh one-sixth a inhibitor one that in very, very low con- 
much as steel pipe and have a triction 


loss one-half that of steel Ihe new 
PV¢ pipe is avatlable in S heduk » 40 


and S80 in nominal sizes, ranging from 


centrations would keep light distillates 
from chewing up metal. It took some 
searching but Monsanto chemists came 
to 4 in, diameters. All pipe is up with Santolene C; just .0015°/, of it in 
furnished in standard 10 and 20 ft the stock cut scale formation in a cargo 
lengths with plain end The Car tanker by 2 tons per month. 

penter Steel Co., Alloy Tube Division 


Lnion, NJ lat 
Circle No. 44 on Reply Card meet laboratory specifications before 


When you want a base stock modified to 


starting expensive field testing... send 
P P the base stock and your specifications to 
Cement for Plastic Pipe : 
Monsanto. Monsanto can supply you with 
makes joints stronger than the plas Chemical Additives for almost any job an 
tic pipe itself. It can be applied to additive can do: Corrosion inhibitors « 
polyvinyl! chloride (PVC) pipe with Detergents ¢ Viscosity index improvers : 
a paint brush and will permit han Gear lubricant fortifiers «¢ Fuel oil eal te 
dling the pipe within an hour. Work clarifiers “Oiliness’’ improvers. 
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4, 
strength Designations are ¢ arpenter 

write to: % 
Division a 

Monsanto Chemical 
Company 
Department OA-1 
Louis 1, Missouri | 
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More 


covering the advantages of the new 


ALUMICOAT Process! ALUMICOAT 


ollers 


rosive 


compounds —and extreme temper- 
atures! 


In the 


parts are dipped in molten alum- 


inum 


iron-aluminum bond at the interface 


and a 


inum 


the melting point of aluminum, the 
aluminum on the surface diffuses 
This diffused coating, together with 
the iron-aluminum bond, provides a 
refractory material that gives steel 
maximum protection against high 
temperature scaling. 


The Alumicoat Process can solve 


your corrosion and oxidation prob- 
lems. Send for full details today! 


ARTHUR TICKLE ENGINEERING WORKS, INC. 


24 Delevan Street 


Molten Aluminum 


PROCESS 


PROTECTS 
REFINERY 
EQUIPMENT 


and more refineries are dis 


a lirm resistance against cor- 


media — especially sulphur 


ALUMICOAT Process, refinery 


to produce a metallurgical 


surface overlay of pure alum 


At temperatures exceeding 


MAin 5-4200 Brooklyn, N. Y. 


(lo obtain more data on advertised products see page 


What's New 


144) 


ing strength is reached in 48 hours 
Developed by laboratory technicians, 
the new cement allows solvent weld- 
ing of any PVC pipe approved by the 
Society of Plastics Industry. One ad- 
vantage is the shorter time required 
to install plastic pipe using this ce- 
ment. 

A recent test showed that a three 
man crew with no previous experience 
was able to lay 3800 ft of 3 in. PVC 
pipe in less than two hours. The job 
included installation of 80 fittings 
When the same crew laid a similar 
line of screwed carbon-steel pipe, it 
required 42 hours. The plastic ce 
ment contributed to the shorter time 
tor laying the plastic pipe. Tube Turns 
Plastic, Inc., 2929 Magazine St., Louis 
ville 11, Ky 

Circle No, 45 on Reply Card 


Searching for Oil 


a popular booklet published by 
the American Petroleum Institute, is 
now available in an up-to-date version 
Originally written as an answer to 
queries directed to the API, it has 
now been rewritten for the general 
public because of its wide popularity 
Included are the latest statistics, as 
well as easy-to-read graphs, covering 
historical data on drilling activity, pro 


duction and reserves, and the cost of 
finding and producing oil. American 
Petroleum Institute, Department of 
Information, 50 West 50th St., New 
York 20, N. Y. 

Circle No. 4 on Reply Card 


Combustible Gas Analyzer 


is portable and completely self con 
tained, except for a source of 110-volt 
power. The continuous sampling sys- 
tem is operated by a motor-driven 
pump mounted inside the unit. A vis 
ible meter continually indicates the 
gas or vapor being tested. Both visual 
and audible “high gas” signals indi 
cate approach to the lower explosive 
limit. A built-in “trouble indicating 
circuit warns of any difficulty with the 
indicating light or audible alarm. Op 
erating power required is 100 watts 
from a 110-volt, 60 cycle source 
Davis Instruments, 47 Halleck St., 
Newark 4, N. J 

Circle No. 47 on Reply Card 


Heavy Duty Pump 


handles mud or sand, with a pump- 
ing capacity of 5,000 gal/hr. The new 
diaphragm pump weighs only 120 Ib 
and can be set up in almost any lo- 
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«sees of ALUMICOAT. APPLICATIONS 
SRESISTS | 
TEMPERATURE 
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What's New 


cation in the field. It will run for 6 
hours at full capacity on only | 


of fuel 


gallon 
It is powered by 


two-cycle 


a single-cyl 
engine, with 
an Operating speed between 1500 and 
2850 rpm 

Ihe hand regulated 
by a throttle on the float-type carbure 
tor for 
Slow 
trol and full speed for capacity pump 
ing. At full stroke the pump 
approximately 63 strokes/ min 
20DP3 


inder gasoline 


engine can be 


different pumping 


speed ts used for 


conditions 
seepage con 
makes 
Model 


will dry-prime up to 15 ft 
and has a guaranteed suction lift of 
28 ft. Total head is 50 ft. The pump 
is supplied with 3-in. fittings, but can 
be adapted for use with a 2-in. hose 
Homelite, 75 Riverdale Ave., Port 
( hester, N y 

Circle No, 48 on Reply Card 


Heat Transfer Bulletin 


contains data and pictures for cus 
toum-built equipment users. Bulletin HI 
includes a table of 


for various 


heat-transfer rates 
layout 
and a sample calculating sheet 


Details of heat-exchanger construction 


duties, tubesheet 


tables 


are also described. Downington tron 
Works, Inc., Downington, Pa 
Circle No 49 on Reply Card 


Expansion Joints 


Catalog 
manual, pres 


design guide 
page 
which must be 
tion ol 


#153, a 24 
ents the factors 
considered in the solu- 
pipeline expansion problems 
The different types of expansion joints 


how they are 


constructed, as well as 
design 


this 


what are their 


limitations are 
Much in 
chart and 
with both being used for 
solving a sample design problem. Flex 
Maywood, Ill 

50 on Reply Card 


all deseribed in guide 


formation 


s presented in 
tabular form 


onics orp 


Circle No 


Design Manual 


for Pyrex brand modular glass 
shell-and-tube heat exchangers 16 
page Bulletin PE-33 is designed to 


help the right 


glass exchange SVS 


engineer choose the 
equipment for a 
tem. Engineering data for determining 
capacity requirements of a 50 


13 sq it 


and 
exchanger 
Charts 

constant 


system are in 


cluded and other information 


on fluid friction losses, sur 
thermal 
gradients can be found in the manual 
Plant |} quipment Sales, Corning Glass 
Works, Corning, N. Y 


Circle No. $1 on Reply Card 


face area calculations and 
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Look no further than 
AIRETOOL for depend- 
able, cost-saving tube 
maintenance equipment. 
Precision made Airetool 
tube cutters, cleaners, 
panders, 


ex- 
and 
specialty tools meet every 
tube maintenance need, 


accessory 


Save time and money on 
every job. 


NEW ... AIRETOOL Internal Tube 
Cutter. New single-stage, air-driven 
motor is designed and built by AIRE- 
TOOL. Quickly, inexpensively re- 


moves damaged 
or leaky con- 
denser tubes. Optional 
a electric motor for use 
‘ 


where air supply is not 
available. 


AIRETOOL outside mounted con- 
denser tube cle Lightweight, 
easy - to - use -man cleane 
Cleans completely plugged tubes 
up to 1”. Has high-speed, muffled 
air-motor, built-in flushing sys- 
tem, quick shut-off valve. 


saner 


one 


AIRETOOL Automatic Tube 
Expansion Control . . . auto- 
matically, accurately rolls 
tube joints to proper tight- 
ness. Portable unit goes right 
to job site, 


AIRETOOL Tube Removal 
Tools are great for retubing 
a bundle. Quickly and effi- 
ciently tubes and 
tube condenser 
tube 


remove 
stubs from 
sheets 


Write for 


literature on 


illustrated 
condenser 
ntenance tools 


Mex , Ask for Bulletin #59 


tuve widt 


(lo obtain more data on advertised product page 144) 161 
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MANUFACTURING COMPANY 

PA SPRINGFIELD, OHIO 


A MESSAGE TO AMERICAN INDUSTRY *© THIRD OF A SPECIAL SERIES 


THE SHORTAGE OF SCIENTISTS AND ENGINEERS: 


Threat 
Economic Progress 


Tuere are two paramount reasons for concern 
over the serious shortage of scientists and engi- 
neers that now confronts the United States: 


@ The first reason, with which this editorial 
deals, is that continued expansion of our 
economy and further increases in our liv- 
ing standards are threatened unless we 
train more scientists and engineers and 
use them more effectively. 


The second reason for concern is that we 
run the risk of falling behind the Soviet 
Union in the technology so essential to 
national security. The consequences of 
losing this race to the Russians are not 
comforting. (The possibility that this 
might happen over the next few years was 
discussed in an earlier editorial in this 
series. ) 

The crucial contribution of scientists and en- 
gineers to the well-being of the American people 
has been to find ways of making better use of 
limited resources, to make equipment more 
productive, to develop new and better products 
that enrich our lives, to enable us to live longer 
and be healthier. They have made this contribu- 
tion with greater success in the last 15 years 
than ever before, but it has required progres- 
sively more resources and more trained people. 

During this 15-year period our annual pro- 
duction of goods and services, in dollars of 
constant purchasing power, has almost doubled. 
Since our total population has increased only 
25 percent, this has meant a tremendous rise in 
the economic well-being of the American people 


as a whole. But in accomplishing this, the num- 
ber of scientists and engineers has been more 
than doubled. 


Tasks for Research 


If the American economy is to continue to 
grow and if our living standards are to show 
further improvement, the work of scientists and 
engineers must be stepped up even more in the 
years ahead. Unless answers to several pressing 
problems are found through intensified research 
efforts, economic progress will become increas- 
ingly more difhieult. 

Productivity per hour of labor must be 
increased at a faster rate. Improved medical 
care has greatly increased the number of people 
who attain retirement age. and sharply highes 
birth rates since the war will mean larger num- 
bers of children in school and college. Mean- 
time, because of low birth rates during the 
depression, the number of people reaching 
working age is not rising nearly so fast. The 
result is that over the next 20 years our popula- 
tion will increase by about one-third, while the 
total manhours worked are not expected to in- 
crease more than 15 percent. So, simply to 
maintain the same living standards for a rising 
population — with no provision for additional 
improvements — ways must be found to enable 
each worker to produce for more dependents. 

It is primarily to the scientists and engi- 
neers that we must look for help in mak- 
ing human labor more productive. This 


will require enormous ncreases in our power 
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resources. We will need to make more effective 
use of our existing fuel supplies — coal, oil and 
natural gas. And we will have to devise eco- 
nomically practical means of tapping other 
energy sources, particularly nuclear power and 
new rocket fuels. 

Also, better ways must be found to use 
searce and low-grade raw materials. Thanks 
to great strides in metallurgy and mining 
techniques, we are now utilizing sources of 
copper and iron ore that, for all practical pur- 
poses, were not available to us only ten years 
ago. Similar strides are needed in the mining 
and processing of bauxite if low-grade domestic 
ores are to help satisfy a fast-growing market 
for aluminum. And stubborn technical obstacles 
in the area of “high temperature” metals—such 
as nickel, cobalt, columbium, tantalum and 
titanium — are impeding progress in jet and 
turbine engines. 

These are only a few of the challenging tasks 
that demand intensified research and engineer- 
ing activity in the years immediately ahead if 
the United States is to continue to raise living 
standards. We need more houses, schools and 
highways for a rising population, more medical 
research to reduce further the ravages of illness, 
more research in chemistry and other sciences 
to sustain the flow of new and improved prod- 
ucts that are so essential an ingredient of our 
economic progress. 


Ceiling on Growth 


American industry has indicated that it is 
ready to meet the challenge and undertake 
vastly expanded research programs. A recent 
survey conducted by the McGraw-Hill Depart- 
ment of Economics revealed that total research 
and development expenditures of American 
industry were almost $5 billion last year, 29°; 
higher than in 1953. By 1959 business plans to 
he spending well over $6 billion on research 
and development. And the total could well prove 
to be much higher, based on the trend of recent 
years. 

But industry's programs for research 
and development cannot be carried out 
unless enough qualified research workers 
and engineers are available. Ernest KR. 
Breech, chairman of the Ford Motor Company, 
recently described the supply of engineers as 
the “ceiling on our future growth.” He gave 


PETROLEUM PROCESSING, August, 1956 


force to his point by announcing: “If 900 quali- 
fied engineers were to approach us next week 
looking for jobs, we would hire every one.” The 
U.S. Bureau of Labor Statistics found in inter- 
views with some 200 large companies at the 
end of 1954 


half were unable to hire enough research scien- 


a recession year — that at least 


tists and engineers to meet their needs. A third 
of the companies reported substantial shortages 
of technical personnel. 

The shortage of technically trained people, 
furthermore, is becoming more acute. The num- 
ber of engineers and scientists now being grad- 
uated is only about enough to cover replacement 
requirements, while the needs of industry, gov- 
ernment and education are mounting every 
year. According to the best information avail- 
able — as indicated in the first editorial in this 
series these needs are now about twice as 
great as our current engineering graduating 
classes and annual production of scientists with 
Ph. D. degrees. 

To perform the research needed to re- 
move roadblocks to our economic prog- 
ress — and at the same time hold our own 
in the technology essential to our security 
as a free nation — we must have an ade- 
quate supply of men and women with en- 
gineering and scientific training. Instead, 
we are faced with an acute shortage, now 
and for several years to come. Reasons for 
the shortage and proposals for working our way 
out of the shortage will be discussed in the re- 


maining two editorials in this series, 


This is one of a series of editorials prepared 
hy the McGraw-Hill Department ol keonomtes 
to help increase public knowledge and under 
standing um portant nattonwide develop 
ments of particular concern to the business 
and professtonal community served by our 
industrial and technical publications 
Permission ts freely extended to neu spapers, 
groups or individuals to quote or reprint all 


or parts ol the text 


PRESIDENT 


McGRAW-HILL PUBLISHING COMPANY, INC. 
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EDITORIALS... 


How to Stop Octane Waste 


Il’S TOO EARLY to tell how the motoring public will 
accept the idea of a third grade of gasoline, like that 
now being sold by Esso Standard Oil Co. and others. 
Esso, you will recall, several months ago announced 
plans for marketing such a third grade, a super premium 
gasoline——“Golden Esso Extra”—which is reportedly 
about 100 octane. The present regular and premium 
grades are unchanged. This program is no mere test; 
Esso expects to have the system applied to cover about 
15% Several more 
companies have since announced plans for a third grade 
but not on so extensive a scale. 


of its customers by mid-August. 


Sun Oil has a different approach now under test 
a special pump that blends a regular grade of gasoline 
and a high-octane concentrate to give the customer a 
choice of any one of five grades of fuel. 

We have for many years thought that a third grade 
was the answer to the continually rising demand for 
higher octanes. The spread between the octane needs of 
the average car on the road and the needs of the average 
new car has been growing steadily. Ten years ago it 
was only about three octane numbers; today it is five; 


And 


the spread between the needs of the average car and 


in another five years it is expected to be seven. 


the needs of the most eritical new car ts even larger. In 
1946 it was about six; today it is over 12; we hesitate 
to predict what it might be in 1961, 

Because of this growing spread, the refiner has had to 
make an ever-better premium fuel to meet the demands 
handful a fuel that is much 
better than that needed by most of his premium-gasoline 
And yet they're caught in the middle. Regular 
doesn t satisfy their cars, so they have to use premium 


of a of his customers 


users 


and more and more octanes are being wasted. 

Esso estimates that U.S. refiners over the next five 
years would have to invest $3-billion in new facilities 
to meet the increasing octane needs 


sticks to its 2-grade system 


if the industry 
But if it goes to a 3-grade 
system, it will be able to meet these same needs with 
only $1.6-billion in new equipment. 

That's still a big investment. But it also represents 


$1.4-billion 


almost as big a saving which isn't 


to be sneezed at. 


Be a Good Scout—Be Prepared 


THE Houston Chamber of Commerce has contracted 
with Southwest Research Institute of San Antonio to 
make a two-year study of air pollution conditions in 
the Houston 


industrial area 


Research Institute will attempt to learn 


Southwest 
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the extent of air pollution in and around Houston, its 
severity compared with air pollution elsewhere, and 
local patterns of air pollution in terms of time and 
distribution 


With the factual data from this study, plus the basic 
research from the API Refining Division’s Smoke and 
Fumes Committee, the many petroleum processing 
plants in the Houston area will be in much sounder 
position to answer charges of “air pollution” hurled at 
them in the future 

If the petroleum companies around Los Angeles, 
together with some of the other industrial firms there, 
had undertaken such studies 10 years ago, perhaps they 
As it 1s, 
they've been forced to install a lot of expensive equip- 


would have saved themselves a lot of grief 


ment, some of which they consider unnecessary, and to 
spend large sums to overcome bad public relations 

We think the Houston Chamber of Commerce has 
taken a wise step—one that other populated sections in 
the country could well follow. You won't lick air pollu- 
tion and its attendant problems by closing your eyes 
to them 


Now We Talk the Same Language 
WE HAVE over the past year or so been stressing the 
need for an extension of the octane scale above its 
present “statuatory” limit of 100. The urgency of such 
a need is well pointed up by the move to a third grade 
of gasoline, as outlined above. We are rapidly getting 
into the 100-plus range. 

It is quite gratifying, therefore, to learn that ASTM’s 
Committee D-2 on Petroleum Products has reached a 
firm decision to adopt the Wiese formula for expressing 
the octane number of motor gasoline over 100 octane 
Fuels will be tested against a reference fuel of iso- 
octane plus tetraethyl lead, the same reference fuel 
used for testing aviation gasoline. 

But instead of expressing motor fuel quality in per- 
formance numbers, as with aviation fuel, it will be stated 
in octane numbers—by using the Wiese formula de- 
scribed elsewhere in this issue (p. 59). 

Although official acceptance of the new rating method 
must come from the parent ASTM itself, which will take 
about a year, the action of Committee D-2 has enough 
support from its members, it is reported, to make any 
basic changes in the method unlikely. 

We recommend Committee D-2 for taking a firm 
stand and reaching a decision on a matter which has 
aroused a lot of controversy. Maybe we haven't the best 
solution, but it’s a workable one and appears to be 
acceptable to the majority—which is the important point. 

We join Committee D-2 in urging that the octane 
scale extension be applied as soon as feasible by oil and 
automotive people alike. Only in this way can we avoid 
the inevitable confusion that would result if different 
rating methods were continued in use. 
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Information! How to Purchase 


and use RADIOCHEMICALS - 
\ \ \ \ \ \ \ 


Iilustration from catalog showing use of radioactwe 
piston ring to study engine wear (Standard Oil (N J) 
Vhoto) 


GENERAL CHEMICAL DivIsION 


The ready detectability of 
Industrial and research applications of radioisotope radiochemicale mahes them 


reagents are increasing by leaps and bounds. Vir- 
tually every field can use them profitably. That’s 

why Baker & Adamson’s special 24-page radiochem- 
icals catalog is a “‘must” for everyone who wants to 
learn more about these unique new nuclear tools. 


The booklet is simple, clear, instructive; written 
for the non-technical management man as well 
as the laboratory scientist. Besides telling what 
radiochemicals are, it includes: 


Information on the most important fields of use 


Complete listings of the full line of B&A Radiochemicals . 

including Carbon-14 Labelled Compounds and Deuter A minimum of special facilities is adequate to 
establish a program using radioisotope reagents 

ated Compounds as made for B&A by Tracerlab, Inc 


Formulae, specific activities, energy in MEV of principal 


radiations 


Data on prices, packaging, shipping and handling BAKER & ADAMSON PRODUCTS 
GENERAL CHEMICAL DIVISION 
Details on how to obtain necessary AEC authorization ALLIED CHEMICAL & DYE CORPORATION 
40 Rector Street, New York 6,N.¥ 
GET YOUR FREE COPY! Fill in coupon or write _—_— 
today on your letterhead for a copy of Baker & Adamson 


a copy of catalog Maker & Adamson Hadiochemicalsa” 


Radiochemicals and learn how you too may benefit from 


Name 


using them in your research and development programs 


Position 


BAKER ADA VISUON 


Company 


GENERAL CHEMICAL DIVISION 


ALLIED CHEMICAL & DYE CORPORATION 
40 Rector Street, New York 6, N.Y 


Address 


dome 
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ee ATTACH TO YOUR LETTERHEAD AND MAIL 
| 
City Stote — 


In the market for a header 


with cold extruded outlets? 


The new FLUOR - FORM ED cold ¢ rfrusion process 
for producing header and vessel branch outlets by 
flowing unheated steel around the contours of a die 


offers many proven advantages over all other methods. 


Ni yd toda for de tail 


Spec Wy Bulletin 


FLUOR PRODUCTS COMPANY 


A inion of The Fluor Corporation, Lid. 
General Ofhices WHITTIER, CALIFORNIA 
Mill — SANTA ROSA, CALIFORNIA 


Product 


MANUFACTURERS AND FABRICATORS OF 


PAOLA, KANSAS 


COOLING TOWERS, PULSATION DAMPENERS, 
MUFFLERS, PREFABRICATED PIPING 
AND OTHER WOOD AND METAL PRODUCTS 


2 
f 
4 
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A 
| 
| Vetal Fabrication Shop 
| SALES OFFICES REPRESENTATIVES IN: Birmingham, Bostor 
| Buffa ‘ avo, Denver, De Hou r ux ¢ Angeles, 
| New York, I udelphia, I 


